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FOREWORDs

The first dee_de of cosmic era was • greu_d epic of

manes courage_ unprecedented in enterprise and unique in

its scientific end technical results.

The first •rtifici•l s•tellite of the E•rth, first

flight to the Moon and transmission to the Earth of the

photogr•phs of its invisible side, the first soft landing

on the surf•ce of the Moon, the first s•tellites of the

moon, flights to Mars and Venus, the first smooth descent

in the atmosphere of planet Venus of _he automatic apparatus,

the first flight of man into cosmos, the first exit of man

into cosmic space. No epoch has ever known such a majestic

upw•rd flight of science and technique|

The Soviet people, their scientists and engineers h•ve

inscribed a brilliant page into the treasury of internation•l

culture and the progress of the whole m•nkind.

The Soci•list Society have opened immense possibilities

for a tempestous development in every sphere of modern science.

In our country there is • great numbe_ of scientific

rese•rch and designinE institutes, c•p•ble of resolvin_ the

most complex problems of the modern •stron•utics. The Communist

Party of the Soviet Union is extremely interested in the

development of the mo_t foward trends in cosmic investigations,

gives all possible assist•nce to daring projects of the _oviet

scientists and engineerso
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One of the outstanding pioners of _p_ce-research was

the notable scientict of our country Academician S.P. Korolev,

under whose leadership many space-rocket systems nnd spac_

apparatus have been constructed.

Many Institutes of the Academy of Sciences of USSR and

its scientists have greatly contributed to the study of

cosmology and of the planets of Solar System.

The obtained data have revolutionized out concepts

regarding the circum_erraneous cosmic space, physical properties

of the Moon, planets, Mars and Venus regarding properties of

the interplanetary space.

At present by means of cosmic devices it has become

possible to study a great number of physical processes, occurring

in the Universe, from the elementary particles to gigantic

sources of energy, such as Quasars, radio-waves from the Galaxy, i
i

flare up of Supernovas, the colossal energy of which is generated

in the form of electromagnetic radiation, flux of relativistic
i

particles, magnetic fields of high intensity and kinetic energy

of ejected gas.

Cosmic investigations are undergoing "period of storm and

rush". There are heated scientific discussions, continuous

appearance of new facts and new ideas.

v

o , ,. _'_ ......... :. • t, , _ _ _ _ _ ...... _ ............. , , . •
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We are coming closer to _tnderstanding the nature's

marvels: aurora borealis, magnetic storms, earth radiation

belt. A picture of grandeur is uncoverin_ in front of ue of

physical manifestations, apparently, interrelated, but distinct

in such properties and diversity of processes, that the only

w_y to unravel all the.mchanisms of their origin is the

simultaneous study of all the manifestations as a whole.

Perceptible on the _arth is the echo of a cosmic storm

of enormous blasting force, which is caused by the effect of

solar wind on the _eomagnetic field and upper atmosphere.

The magnetic field of the Earth becomes deformed and

localized i_ a certain region of circuNterraneous space, known

as the magnetosphere of _he Earth, and on the night side of

the Earth forms a gigantic magnetic tail, extending beyond the

!_ Moon's orbit. The maEnetosphere and the magnetic tail are full

of charged particles of different energy, which_ interactin_

with geomagnetic field, specify many geophysical phenomena.

All this has become possible to study due to launching

of artificial earth satellites or a whole system of satellites,

as for instance, cosmic system "Electron".

Step-by-step the cosmic and rocket technique have armed

the s_ientists with a multiform arsenal of means for investigation

of cosmic space and the Solar system planets.
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_t i6 well known, Wh_t gigantic technical ereotion_

are the accelerators of _h_rged particle6. Thes_ acceleratoro

are constructed in m,_ny countries for studying phyoics of

elementary particJes. Deeper penetration into the myuteries

of the matter's structure requires enormous energy of particles.

In cosmic space there is a existence of particleo with energies

of hundreds thousands millie_rde of electric volts. Construction

on Earth of accelerators with these energies is at present

practicnlly impossible.

Soviet scientists have developed scientific equipment

capable of recording particles of cosmic rays of superhigh

energies directly in the cosmic space. A series of these

experiments is the launching of 'tProton _* satellites, by means

of which it was possible to obtain a number of major scientific

results on the physics of cosmic rays and interaction of

superhigh energy particles with nuclei of various atoms.

The use of cosmic technique has permitted to advance

investigations of the interplanetary medium to a considerable

extent.

In the Pe_i:on, investigated by meano of interplanetary

sondes, i.e. between the orbits of Venus and Mars and in the

vicinity of ecliptic, there is _ constant flux directed

approximately from the 3un of charced particles, known ae the

• _
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Solar wind, with det_sity uoually of a few particles in a

cubic centimeter and velocity 30_-500 km/-ec, The ionic

component consists of protons and 0 ap_arently_ helium

nuclei (alpha-particles) with ¢oncentrotion 10 timea less.

_here are preliminary indications on the presence of once-

ionized helium,, although its presence in the solar wind is

difficult to explain - in the solar corona it is not present

(there the helium is completely ionized), and _he number

of._the:par_ioles collision in the interplanetary medium is so

low, that once-ionised particles should not be formed. The i

characteristics of the electronic component are still hardly

kJlowne

Besides the directed velocity, the flux particles have

chaotic velocitiee_ which, represents in the temperature of

medium in the r_nge from thousands to hundreds of thousands

of degrees.

The flux of solar plasma carries with it nagnet_c field.

This magnetic field is extremely weak - abou one ten-thousandth

of the field's intensity on the Earth. However, it is known, .:
i

that it is highly significant in the transmission of interaction I

both in the interplanetary medium itself and between the plasma i

flux and the _olar System planets. The lines of force of the

magnetic field have on an average the form of an Archimedean

screw due to the fact, that the plasma produces the magnetic

O0000001-TSBIO
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field approzimately radiall7 frol_ the r_volving Sun. _Iow

the study begins of the fi e structure of the interplan_tnry

medidum - individual recently discovered magnetic fiboro,

disturbances, and also of shock w_nves, propagatin_ within

the interplanetary medium after the originotion of _ctlve

processes on the sun.

Outstanding results were obtained in the study of the

Moon and th_ planets Mars and Venus.

The automatic stations "Luna-9" and "Luna-13" have

made it possible to "examine" in direct vicinity the

microstructure and surface properties of the Moon. It was

found, that the strength of lunar ground was sufficiently

high to withstand the weight of automatic stations. Smooth

.hlldescent of the "Venera _ station into planet's atmosphere

made it possible to obtain direct experir:_.ntal data on

chemical composition, density and temperatuze of the

atmosphere of Venus, All these investigations open cut a

new era in astronomy - the era of experimental astronomy.

At present the obLained data permit to formulate also

certain general problems and prosi_c_s of investi,_ations.

This primarily pertains to the rloon, the study Froblen of

which could be divided into three inte1"com ::ed aspects of

ipvesti gations:

a) struct_;re of the lun_r interior and the

proce_se_; occurrinc th,.re_n!
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b) oompo_it_on nnd _t_ueture of the Moone_ nurface

_ud their tr,anQformationi

¢) history cad evolution of the Moon.

These aspocts o£ investigation are applicabl_ to all

the objects of planetary or subplanetary dimenoions of the

Solar System. As regards the _oon, the special interest is

presented by the processes, relating no_ only to its surface,

but are general for the _olar 3ys_em, for instance, collision

of solid bodies and ¢har_ed sol_,r corpuscles, physical recording

of these effects, specially for the early period in the history

.f solar System. The fact, _hat old rocks and deposits on the

surface of the Moon could serve as basis for the chronology of ''

events_ relatin_ to formation and accretion of the Earth group

planets, imparts a epecial significance to the _oon_s investigations.

Since the geological processes, which change the surface of the

Moon are, probably, =_ch slower_ than the geological processes

on the Earth, the part of lunar stratigraphic evolution reflects

the early history of the 3olaf System, which, naturally, c_nnot

be discovered on the Earth.

The main object of the geological anV_stigations of the

Moon as the study of the past of this _lanet and of the _olar

System, in which it exists_ The basic point in this time

prospect _ to da_ine the strattgraphic succession ( order),

in which deposits of the past were accumulatin_. The difficulty

of resolvin_ this problem on the _arth as specifi,ed" by_the'_faot,._
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that as a result of active orogenesis t erosto_ and fcroation

of sedimentary roc_s even the least noticeabZe remnant of the

initial Earth structure happens to be destroyed. At present

"" there i8 practically nothin_ known ( d least nothing concrete)

of the first billion of years of the Barthes ezistehce.

The moon's surface could be one of the few places, where

the earliest atratlgraphle evid_na__has been preserved and 18

possible of bein_ decoded, And because of the nearness of the

Moon to the _arth a more detailed study of the Moon's structure

io possible with the same ou_ lay efforts, than the study ofthe

geological structure of another nearest planet of the Earth

group. Events recorded on the Moon are to a great extent siiilar

to events on the Earth. Investigation of the Moon's origin

makes it possible to elucidate the question rggarding the common

history of the Noon and the Earth. The comparison of the

Earth and the Moon could resolve many basic problems of the

Earth.

At present the chemical evolution of the Eartht8 cruet

complicated as a result of transformation by surface waters Is

not quite clear. The Moon may serve in this respect as an

example of uncompleted evolution. The pr¢cesees of or,genesis

on the Earth are only partially comprehensible, since the

tect_onically active regions are covered by oceans or thick

8edimente_ry so.ice of rocks, As regards the Moon the tectonic
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deformation of the planet's outface could be _tud_ed without

the m_sking offset of erosion, form_t_.on of sedimen_._r.y rock_ 1

d

/
_v oceans, In the same way volcanic produec_, eont_minated

on the _arth by traneit_on through chemically transformed

surface deposits, on _be moon should be quite free of these

effectse

Thuc, besides satisfying the natural interest to composition

and history of the Hoon, its study may be extremely important

from the viewpoint of cosmology and comprehension of the main

problems of the morphology of the Earth and of the 'Solar System

as a whole,

Study of the Moon's shape t distribution of the substances t

within itt heat flow from the Meshes interior and its magnetic

field extends our knowledge of Lho composition and history of

the Earth-Hoon system°

In other words, problem of the Hoon'8 investigation i8

inseparably hound with the problem of studying the Earth as

one o_ the planets in the Solar Systems

Ktghly significant _rom the viewpoint of understanding

the origin an_ evolution of the whole Solar System and the

Earth are, in particular, investisations of other planet8_

priaarlly Venus and Mars. Investi_ation8 of Mars are of interest

also from the biological point of vigw, as it is pPeeisely on this

planet that the &iscovery iu most probable of at least elementary

forms of lira.
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B_ the iap_)rtant prospects of tnvoetiga_ions are bound

not only wits investigation of the oelontial bodies of the

Solar System, but 21: _'.th the study of tne Sun itself, vith

the study of intorp£anet_ry medium and those flows of Sol_

plasma, vh£ch ar_ recorded in the eirounto_anoou_ and, inter-

planetary space.

The interplanetary matter - ie the outermost portion of

the Solar corona. The accelerate, on of the coronal substance

upto velocities of the Solar wind occurs _th the hoatfng of

corona 0 end to elucidate the acceleration meohan£sn - mean8 to

resolve one of the main questions in physics of the 8olaf

corona - its heating upto such high temperatures.

The interplanetary matter is o_e of the main factors_

de_rmining the state of the outer layoea of the mantle of

planets _nd, in particular_ of the Earth. If in the 8trelmlininK

of the J4oon by solar rind the particle8 are aieply absorbed by

t_e lunar surface, vith the streamlining of the magnetic field

of the Earth _t_ outer areas are deformod_ there is formation

of maKnetic tail, and the variability of the flux and its magnetic

field causes on the F_arth magnetic storms, Aurora Boroalto and

other important geophysical phenomena. The otreamlinin8 by solar

wind of Venus i8 entirely different - this planet does not have its

own appreciable magnetic field and the only obstacle for the flov

of plaeua i8 the ionosphere of the plknet.
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_he interplanetary medium is the medium, within which

propagate cosmic rays, in particular, solar cosmic rays and,

since the cosmic space has become the activity sphere of a

man and hie devices, the conditions of the propagation of

particles with danseroue radiation must be known, so as to

devise protection against them.

Finally, the interplanetary matter is a natural laboratory,

where the physicists amy study processes, occurring in the

highly varified, collision-free plasma, in conditions, which

in some respects are unattainable on the Earth.

Thus, we are right at the start of investigations of the

most interesting events, occurring within the Solar System

and in the Universe.

But the pursuit of astronautics is not only the purely

scientific aims. _ven now it is possible to _peak o£ the immense

possibilities of usin_ cosmic _ace in applied and agricultur_l

problems,

Everybody knows, how variable i_ the wo_:ther at all the

latitudes and what a complex problom it i_ to forecast it. In

aid to meteorolo!_ist6 came satellites, which have become the

cosmic eye, _urveyin_ our planet. All chan_es, occurring in the

cloud syotem, sbiftin_ of cyclones and other meteorol-gieal

processes, are immediately transmitted by the satellites to

_rtho
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At present we have in our country a global cosmic _ystem

"Meteor", by means of which an effective checkin_ of the

meteorological conditions on our planet is conducted.

The communication satellites have opened a new chapter

in the transmission of information between the co._tinents,

have connected, so to say, by a direct channel of rad/o and

television the most distant corners of the Earth. "l,lolniya"

satellites jointly with _round stations of "Orbita" system

ensure in our country continuous communication between the i

most remote towns, includin_ the Extreme i_ortho

In future, by means of satellites it will be possible

to set up service for prevention of forest fires, service, by

means of which it will be possible to provide fishermen with the

most appropriate points for fishing in seas and oceans, help

_eolo_ists in the search for useful minerals, to assure

constant observation of solar "weather"° _

Cosmic investigations is a 6_,i_anticstimulus of scientific

and technical progress. Only a country with an extensive

scientific and technical potential is capable of launchin C

satellites and piloted space ships, flights to other planets. It

is sufZicient to say, that all this requires high perfection of

control systems, radio-communication for hlu%dreds of millions

of milometers, nc_'_systems of navigation, production of material

ca_aole of operatin_ in a deep vacuum and to _.lithst_nd f_i_;_antic

temperatures, creatioH of calculatinc, technique for a mo_,t

preci:_e b-_lli_tic eutiuates and flicht control of cosnlic n1_parntu8.
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Nan, his searching mindt hie indestructible desire to

penetrate the mysteries of the Universe daringlyt step-bT-

step attacks the vast cosmic spaces. Let us recall the

inspired words of Ko Eo Tsiolkoveky, founder of the modern

astronautics z "Earth is the cradle of reason, but one cannot

llve for ever in a oradle".

It may be said with assurance, that Man will uncover

many mysteries in the make up of the Universe. And all this

will be harnessed for the service to Man, progress and culture

of mankind.

The present volume includes communications of TA_59

editorialee articles _f the most outstanding scientists. Nero-

paper headlines are slightly modified in accordance with

requirements of book publicationso A portion of the articles

text and some figures were omitted due to restricted volume

of the book! a number of photographs was given from the photochromic

of TASSo

Oe A, SimOn,

Dr. of Ph_s.-l_th.-Sciencee.

/
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I. fltTBLLITB8 OF SCIEntIFIC, .DF_SIGNA_XON$

¢oemunioation of TAES regarding launching of the
artifi©ial satellite:

For a number of Tears in the 8owlet Union research

and experimental designing work is being carried out for

the construction of an artificial Earth satellites. As

informed in the preset the first launching of satelliteo in

the USSR was to be implemented in accordance with the

program of solentifi© investigations of the International

Geophysical Year.

As a result of intenoive york of Research Institutes

and Designing Bureau the construction was completed of the

first in the world artificial Earth satelliteo The oucceeoful
i
1

launching of the first satellite was cazTiod out in U_SR on !

the _th October 19.57o According to preliminary data, the _I

carrier-rocket ham communicated to the satellite the required

orbital velocity of about 8000 metres per second. At present

the 8atellito is describing an elliptical trajectories 8round

the Earth, and its flight could be observed in the eayo of

rising and setting Sun by means of the simplest optical instrument6

(binoculars, telescopes, etc.),

According to calculations, which ore being made r,_v more

precise by direst observations, the satellite viii be moving at

an altitudoo of about 900 kn above the surface of the Earth!

the time of one full _ovolution of the satellite will be 1 hro _5 mine.

00000001-TSC05



,i i I

; l i !

(15)

angle of dip of the orbit to equatorial plane 65 ° . On 5th

October 1957 the satellite wi!l pass twice over the area of

Moscow - 1.46 a.m. and 6.42 a.m. Moscow time. Communications

regarding subsequent movement of the first artlfloial satellite

launched in USSR on the 4th October, will be transmitted regularly

by radio broadcasting stations.

The satellite has the form of a sphere 58 cm in diameter i

and 83.6 kg in weight. It is fitted with two radio-transmitters

continuously emitting radlo-signals with frequency 20.005 and

_OeO02 megacycles (wave length about 15 and 7.5 metres respectively).

The power of trm_s_tters provides for an assured reception of

signals by a wide circle of radlo-amateurs. The_algnals ere in the

form of tele_aph messages lasting about 0.3 see., with a pause

of the same duration. The sending of one frequency signal is

implemented during the pause of another frequency signal.

The scientific stations I located at various points of

the Soviet Uniont continuously observe the satellite and

determine the elements of its trajectory. 3into the density of

the rarefied upper layers of the atmMphere is not known exactly,

there im no data available at present for exact determination

of the existence time of the satellite and the point of ttm

re-entry into dense layers of the atmosphere. Calculations have

shown, that due to extremely high velocity of the satellite it

w/ll get burnt due to the dense la_ers of the atmosphere when it

will attain an altitude of a few scores of kilometres.
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In Russia ae far back as the end of the XIX century the

possibility of cosole flights was first scientifically based

due to the work of an outstanding scientist K.E. Tsiolkovsk7.

The successful launching of the first Earth satellite,

created by man, ts a great contribution to the international

science and culture. The scientific experiment at such a great
i

level ha8 an enormous value for comprehending the properties ]
!

of cosmic space and the study c_f Earth as a planet of our Solar 1

ISystem.
-t
.4

During the International GeophTsieal Year the Soviet Union

proposes to carry out launching of several more artificial

satellites of the Earth. These felle_Ang satellites viii be of

a larger overall dimensions and greater weight and will be used

for carrying out an extensive program of molontific investigations.

The artificial Earth satellites will pave the way to inter-

planetary travel and may be, our contonporaries will witness, how

the free and conscious labor of people in the nov, socialist

sosiety hakes real the nest audacious dreams of nankind.

"Pravda", 5th October 1957.

SOVIET ARTIFICIAL F£R_ _4TELLZTB:

_th October 1957 the whole world witnessed an outstanding

event - the successful launching in the Soviet Union of the

first artificial Earth satellites

Conuunication regarding the launching of the satellite was

received in every corner of the globs. Its transition wag recorded
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b7 easy observers in every Oontinent. The creation of the

satellite was the result of long persistent scientific and design

work, in which a large numbers of Soviet scientists, engineers,

industrial workers participated.

Theoretically the question regar_i_W the possibility of

eendlng space ship beyond the atmosphere of the Earth was

resolved at the beginning of the twentieth century by an outstanding

Russian scientists K, E. _slolkcvskll, who proved, that the

means for cosmic flight should be the rocket. K. E. Tsiolkevskii

has worked out a number of cardAnal problems of the interplanetary

flight and pointed out, that creation of an artificial Earth

satellite will be the firnt and necessary step.

The construction of the artificial Earth satellite required

resolution of a number of most complex and principally new

scientific and technical problems. The greatest difficulties

were encountered in the develonment of the carrier-rockets for

placing the satellite into orbit. _onstzqacted for the launching

of satellite is a carrier..ro_ket of high constructive perfection.

Powerful motors were constructed, capable of operating in difficu_t

thermal conditions. Optimum conditions were worked out for the
i

rocket's motion, assuring its most effective use. 70 ensure the i

present law of the rocket's movement, required for placing satellite

into orbit, a very precise and effective system of autosatie rocket

. control has been developed.

Resolution of these, and alas of many others most complex
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probleus was re and to be possible only as a result of using

the latest achievements of science and ¢eohnolosy in the moat

diversified spheres and priaarily due to the high technical

level st rocket-construction in USSR. The creation of artificial

Earth satellite in such a short time was assured by a high

level of Scientific and technical potential in cur country,

precise and organized work of Research _nstitutes_ Design

Departments and InduStrial Undertakings.

The launching of the satellite was proceeded also by

e=tensive experimental vorkm connected with construction and

production of individual units, as well as of the whole system

in one 8or •

The successful launching of the satellite fully confirmed

the correctness of the estimates and the basic technical

decieicns, taken in the construction of the coJ_rier rocket and

of the satellite°

The launcKing of the first satellite opens out an extensive

program of scientific investigations, which will be continued

dueing the International Geophysical Year on a number of the

subsequent artificial satellites, the countructicn of which

envisages greater dimensions and weight. The creation of a

satellite is the first step in the conquering of the interplanetary

space and realization of cosmic flights.

£he satellite has the :;hape oF a Bphere. It was placed
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in the front p:_rt of the carrier-tother and clo.ed by a _rotective

con¢, '!'}:er_chet _fith the _atel]_i_o wa_ _tarted vert;cally. A

little while after the start by t_,eansof pro_raming devic,_ t';e

rocket's axis began to deviate gradually from the vertical

direction. At the end of the section for placing into orbit

the rocket was at an altitude of several hundreds of kilometres

an_ was moving parallel to the earth surface at a velocity of

about 8000 m/see. When the work of the rocketls motor was

completed s the protective cone was thrown off, the satellite

separated from the rocket and beg_moving independently. 1

At present moving around the Earth is a satellite equipped

with devices, as well as the carrier-rocket and protective cone.

Since the separation speed of the cone from the satellite and

of satellite from the rocket is not very high, the carrier and

the cone were for sometime at a comparatively short distance

from the satellite, revolving around the Earth along the orbits,

near to that of the satellite. Thereafter, due to the difference

in periods of revolutiont resulting from the relative speed at the

instant of separation, as well as from the different degree of

braking in the atmosphere of the Eartht all the three bodies

diverged and in the presses of further movement may happen to be

at one and the same time above entirely different points of the

earth's surface.

_atellite orbits

The orbit of the satellite represents in the first

approximation an ellipse, one of the fool of which is in the
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center of the Earth. The altitude of the satelliteS8 flight

above the surface of the Earth does r_ot remain constant, but

changes periodically, attaining its peak - approximately

thousands of kilometres. At present the perigee of the orbit

is in the northern hemisphere of the F4rth, end the apogee -

in the southern hemisphere,

The orient•ties of the orbitO8 pl•ne in rel•tion to

stationary stars ten•ins almost constant. Since the Earth

revolves around its own axis, then with each subsequent turn

the satellite should be above • different area, shifting durinK

one turn approximately 2_ 0 in longitude. The actual displacement

in lonKitude will be slightly greater, as due to deviation of

the gr•viational field from • central on_s, the plane of the

orbit tr_ll be gradually turning around ,.he _arth's axis in •

direction opposite _o its rotation, This me-omaha of the orbitVs

plane _e not very Kreat •nd adds upto about a quarter of • deKree

in lon_tude durinK one revolution, A8 • result of the relative

uovement of the _arth and the orbit's plane each subsequent turn

sill be nora westerl._ than the preoeedinK at the latitude of

J4oSeOV bT about 1_00 IGS, In the equatorial region the diaplacenent

Ls greater and will conpoae about 2_00 ks,

The plane of the orbit is dipptn8 toward the piano of the

earth°s equator at 65 °0 In this conneet$on the path of the

sate!life passes above the areas of Earth, located approximately

between the Northern and 8outhern polar circles. Due to Ear,hie

rotation around the axis the ankle of dip of the path to equator

........... •............. ._ ........ __ ---_i_ _.. _ _ , •
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is distinct from the dip of _e orbit°o pZane, Coming into the

northern hemisphere the path intereseote the equator at an

angle of 7105 ° in dtreotion the north-out direoti©n. 2hen

the path gradually turns more essayed that touching parallel0

coreespondins _ 65°Mr deviates 8outhwa:d and £nterse©to the

equator in N-E direction st an angle of _9°0 In the southern

beuisphere the path tou©heo psAom11019 corresponding to 65 ° S,

thereafter deviating northve_d and again passes into the

northern hemisphere°

In time, due to the braking of satellite in the upper

layers of the Barth*s atmosphere, the shape and the size of the

8atelllte's orbit will gradually change. Sin=e at the high

altitude, where the satellite Is moving, the density of

atmosphere is extremely low, the evolution of _he erbit will be

very slow InltiallT. The altitude of apogee will decrease

faster than that of perigee and the orbit will progressively

approach circular. _ith the re-entry of the satellite into

denser layers of the atmosphere the braking vail be very powerful.

The satellite will beeome red hot and wall bu_51 similar to

meteors, arriving from the interplanetary space and burning in

th_ Earth's atmosphere.

At present the density of the upper atmosphere i8 n,_ kn_vn

exaotlT. Therefore to foreoast precisely the rise remaintug for

the satellite in the orbit doom not moon to be posstbAe so far.
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Fig. 1 - Satelllte'8 orbit.

Data available at present in regard to density of the upper

_tmosphere, and also the result¢ ef traJeetory measurements

make it possible _o assert, that the eatelllte will keep on

moving around the Earth for quite some time.

The period of the satellite'e revolution is at present

96 mtn. With the Aovering of orbit the period will deorease.

The changing rate of period will be tndieation of the rate of

the ehange in the orbit'm shape. ?herefore _he exact measuring

of the eatelltte's revolution period is an extremely important

and responsible problem.
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The parameters of the orbit of the 3evict artificial

satellite permit to observe it _n 811 the continents 1_ a

wide range of latitudes. This opens out extensive possibilities

for resolving various scientific problems. It may be pointed

out, that the launching of the satellite into this orbit is a

more difficult problem, then the launching into an orbit close

to equatorial plane. With the launching along the equator there

is a possibility of using to a greater extent the speed of the

Earth's rotation around the axis for the speeding up of the

rocket.

ObnerTatlons of the satelliteeo movement.
i i i ii i ii i ill

& very important component of investigations, being

conducted by meue of the artificial Earth satellite, is the

observation of its motion, processing of observations and

foreoamting from the results of processing further movement

of the satellite. Observation of the satellite is being conducted

by means of radio-technique, and also in observatories by means

of optical instruments. Besides the specialists with thei_

means for observation a vide circle of radio-amateurs hu been

attracted, as well a8 groups of amateur ast_onomie_s, vhich

conduct observations from astronomical platforms b7 me&us of

optical instruments specially made for this object. At present

observations of satellite in USSR it being conducted regularly

by 66 stations of optical observations and 26 clubs DO3AAF with a

_reat number of means for radio observations. Moreover, the satellite

is being obmerved individually by thousands of radio-amateurs.
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'2he ucientifJc n!:ntion_:concluct ob_,rw_t-lon,_ by _lenn_;

o:? r:,dio-locator_ and dir_timn finders. Al_o by optical

uethods and !,hoto_rrphin_T the movement of the s_tellite.

Let u:_ pouse ell t]t_,|_ethods of observntion by astronomers

ond radio amoteurs, since these "_|ethods_re ,_vnil'_ble to 8

_;ide circle inter,_sted in the movement of the satellite. ?he

nstronomists-amateurs have ,_.lercc number of sDeci:.lly _ade

astronomical telescopes _ith perfect optics nnd ,_'wide vision

_ngle. The observation stntions "_!so hnve equi!:_lentsets_

which permit to dete_:_in_ the position of the sa,.elll__ "_ in

the celestial sphere 8t _,ny moment.

The available n,,paratus, by mesas of which the optical

station marks the position _f t],- satellite in the celestial

sphere s permits to carrie out me _sure':ents with eccurnc_, upto

one degree, and the moment, when thic "osition was m_rked_

with an error ef not ove_' one second. 2he ei;tic_l _to'ion

observes the satellite in the mornin C or in the evenin,i, _.lhen

the surface of the :_nrth is in d:_rkne;_u,_;here::sth,_ u'"_._.__._

be|hi-:at hi':h altitu_!e i_ li_ihten_1_pb v the Sun.

It :_}lotAl(!be uention,.d, th.,t ,b6erv?tion._ of th,_ :_atellite

by means of astronouic:_l instrument:; "_rc ruther Jii'ficult :_nd

are not resemblin observ:,.tionu ,_f the u_u:_l :_,_trono_ical

objects_ since the catellite i:" u_vi_,i_in the _'.:yvery f_'_st,

_;ith tile speed on :_n avern :e of -b_ut one decree p_r o(;c_,nd.

To ensure reli_ble nbserv_tion,_ e_ch o[_ticel station

nrranges one or t%._o"op':ic:_lbarrier" out of te!eseopos_located
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Fig, 2 - Mov,_ment pattern of the satellite during
24 hrs.

in meridian and along the vertical circle, perpendicular to

the visible orbit of the satellite. Mob.sever, in the search

of the satellite the n_)*.,lic,"tlonis of the method t based on

the so called "rule of the local time", l'his method uses

the fact, that the orbit of the satellite does not participate

im diurnal rotation of th, '_:arth,and the satellite itself

will pass thresh% preset latitude at the local sidereal time,

gradually changing with rotation of the orbit in absolute

s_ace around the earth axis due to deviation of the gravitational

field from %he central field. Because of this the satellite

in the process of its movement will pass for the ziven station

through sequence of points in the celestial sphere_ which could

b. denoted as points of ex_,_ctation. If the axis of the optical
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inntrument is adjusted in a way, so that it will be directed at

the prevously estimated in the celestial sphere the next

expectation point, then it is inevit.ble theft sometime or other

the satellite will be discovered.

Observations of the s_telllte is bein_ conducted by a

great nuw_her of radio-amateurs by means of radio-receivers

specially constructed for this purDoso, Diagrams of these ;I

receive_.s, as well as the diagrams of dir6cticn-finding

attach._!ents were _ublished in *.he Popular Science Ra_io-Technlcal

_ournal "Radio" long before the launching of the satellite.

Information rezarding the movement of the satellite, issued

to radio-amateurs, could be used not only for the study of

transition laws of radio-waves through the atmosphere, but

also I specially in the case if the radio-amateur is using

direction-finding attach_,_ent, for _.he rough elements determination

of the satellitels orbit,

Sven now a ._reat amount of the satellitels obse_'vations

by radio-amateurs is available. At a number of points the

passage of the satellite was recorded by amateur astronomists.

At a number of points, unfortunately, the overcast sky did not

make it possible until now to ccnduct optical observations.

All data of scientific stations, and also radio and optical

obese-rations b_. amateurs are collectgd :_nd are :seed. A_ a result

the deter_lin:,tions, both of the orhit's elements _nd of their

secul:,r departures, are ,lade. The application in p,"oceosin_

.... o.... % o", _.
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18 made of the latest electronic compute s. As a result of

processing the parameters of the orbit .are made more precise

_nd the forecasting of the satollite's movement is done.

_ioreover, data received from the observation stations ere used

for a nmlber of geophysical investigations, conducted by means

of the satellite, such as for instance, density determination

of the atmosphere from parameters evolution of the satellite's

orbit.

Specifications of the satellite: _

As pointed out ._ previously the satellite has the

shape of a sphere. Its diameter is 58 cm, weight - 83.6 kg.

The air-tight body of the satellite is made from aluminium

_lloys. The surface is polished and specially treated. _l?he

whole apparatus of the satellite with power-packs of instruments

are arranG*d within the budy. Prior to launching the satellite

is filled with nitrogen gas.

On the outer surface of the body are fitted antenne in

the form of rods 2.4 - 2.9 m in length. At the time of the

satellite's coming out the antenna rods are pressed to the

rocket body. After separation of the satelli_ the antenna

turn on their hinges.

in moving along the orbit the satellite _s periodically

subject to sharply v_riab!e heat effects - heatin,.:by Sun rays

during its presence abov_ the li ;hte_upsido of the _arth,

coolin : whi!o flying; in the shadow of the Earth, therom_l effects
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of the atmosphere, etc. Horeow:r, a certain a_:1ountof' beat is

exhausted in the s_|:elJ.itn fro:,_the _iorkin';of instru,_ents. In

respect to the host the saLelli_e is an independent celestial

• body, which has heat exci,ange throu_h r_di,tion with the

surrounding space. Therefore to assure for a long [_eriod

normal te,_perature conditions in the satellite, required for

the working of its instruments, is a principally new and a

rather complex problem. Maintenance of the required temperature

conditions in the first satellite is provided by imp nrtin_ to

its surface corresponding values of radiation and absorption _f

solar radiation factors, and also by the control of heat resistance

between the sheath of the satellite nnd the apparatus within

it through forced circulation of nitrogen within the satellite.

Two radio-transmitters are set up in toe satellite, which

continuously emit si_n_,ls with frequency 20.005 nnd 40.002

r_egacycles ( wave-length 15 _nd 7.5 m respectively). It should

be mentioned, that in the artificial satellite constructed in i

J

USSR, due to its relatively high weight, it was possible to act
i

up radio-transmitters of hi_;h newer. This permits to receive

si!_nals from the satellite at very considerable distances nod

makes it possible for a largo circle of radio-amateurs in all

parts of the world toswitch-on to the satellite. 2he first 24 hrs

of observations of the _atellite's flight confirmed the possibility

of assured rece_t_on of its _ignals by ordinary omateur receivers

at distances of several thousands of kiA_metres. In_lividual

cases were fixed, when the si_nals of the satellite were _e©elved

at distnnces _Lpto 10jO00 kmo
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Radio-signals of the sat011ite:

}_adio-signnls emitted by redio-trnnsmltters on each

of the frequencies are in the form of telegraph J_essagese Sendin_

of signal of one frequ,_ney is produced durin : the signal pause

of another frequency. Duration of signals on each of the

frequencies composes on an average abou't 0.3 seconds. These

si,_.nals are used to observe the _tellite's orbit_ and also

for resolving a nu bet of scientific problems. _'or the recordin E

of processes, taking place in th ,_ satellite, sensitive element_

are set up on it, which change frequencies of the telegraph

sendin G and ratio between duration of sendins and pauses, when

there is change of some parameters on the satellite ( temperature

etc.). On recention of si!_nals fro,, the satellite they are

recorded for subsequent decoding and analysis.

It should be tsken into account, that after some t_me

radio-transmitter will cease oDeratin[_. _or instance, it

may happeno if a meteoric particle pierces the body of the

satellite or damages the antenna. _ioreover, the satellite will

be observed by optical methods :,nd by radio-locators.

||i_hly significnnt are the observ:,tions of the propagation

of r:_dio-wav..s, radiated from the _:_tellite. Until now basic

information re_ardin_ ionosphere w_,s obtained by th,._,st_,ly of

r_,dio-t_av,_'s, cent ['rom the _arth and reflected by the ionoopheric

: regions, lying below maxi;_um ionization of ionospheric loyers.

At .resent it is actu:_i!y unknown, at what nltit.de lies the
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upper boundary of ionosphere. The lanr_chi_[_of the o_tolllto

makes it pousible to obtain for quite sometime radio-oi_-nals

with two differen frequencies from rogion_ of ionosphere,

hitherto inaccessible for long observations, lying above

ionization peak, and may be, generally above the ionosphere.

Level measuring of received radio-signals and refraction

angles of radio-waves with different frequencies enables to

obtain data regarding the attenuation of r_dio-waves in previously

uninvestigated regions of ionosphere "_nd some information regarding

the structure of these regions,

The program of scientific measurements on the artifici_l

Earth satellites is very extensive and covers many sections of

physics of the upper layers of atmosphere and the study of cosmic

space close to the _'_rth.

_hese sections include the study of the condition of ionosphere,

its chemical structure, pressure .nd density gaugin_:, magnetic

measur_t_lents, st,Jdy of the nsture of corpuscular radint:on of the

Sun, primary composition and varintion of cosmic rays, ultraviolet

_nd X-ray regions of the solar s_ectrum, nnd also electrostatic

fields of the upper layers of th_ "_t,:_osphereand ,_icroparticles.

_:ven the first satellite will provide inform'_tion on a nu_,_ber

of these questions.

In the sphere of cosmic ra:_s _t_l_ty the _ro_'r,,::_ envirJo,-os

obtain_nce of da _ on the relative _luantity o£ various nuclei

in the co_,ooition of the prinmry cosmic r:_di:_tion. In p rtlcul_r,

#
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dotor:Itination will be carried out of the r_lative quantity

of lithiu_i, berylli,tm ;_nd born nuclei, _*nd al_o _e he,_vy

nuclei. In this respect it _ill be posslbl_ to obtain data,

unattainable for the hitherto applied investigation methods.

The equipment, which is bein_ fitted on the u ltellltes,

enlbles also to study v'riations in the complete flux of cosmic

rays, investigation of which iu hampered by the crest thickness

of the atmosphere above the instruments, when these are set up

on the Earth. £'he obtained data will enable to define diurnal t

semi-diurnal and twentj-seven-day variations and to study ti_eir

connection with pehnomena on the _un. _he s'to!lite enables

tn carry out the indicated measurements throuchout the Globe.

Due %o absorption by the atmos_here of the solar short-wave

radiotion is still unknoxm. The high altitudes, at which

the; satellite is circulatinT:, rill enable by me2ns of the

instruments, develoged by our physicists, to study the ultraviolet

and X-ray regions of the solar spectrum and to define v_,.riations

in radi_tion intensity. 2hi,'_is im_?ortant, since in accordance

with the pr.sent day conceots tlmshort-_lave radiation of the

_;un causes ionizstion of the atm,_z.,here_s u_?T_e' ]_ye_'s. fher._fore

these results will shed _lew ].i.'hton the for:a_tion proceGses

of ._ono_phere. _Ince the short-wave r_d.{_.-tionof the Gun _s

caused by the sob_r corona, d:Ita on thi:-_rsdi_t[,,**w[ll en_,ble

to obtain new results on the structure of the sol.'._rcora,a_

Besides the :,}tort-wave radi_,tion of the _un an im,',enserole
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i:: ._l:_yod by corpu_cul-lr rndi_tion of the hun. _'her,_for,_,, it

i:; important to decide tho quei_tion r_!v:rdinc th,- nnture of

corpuscular radiation, its intennity, energy _pectrum of

p_rt_eles _.jected by the _un, and to elucidat,: the _-,_.leo¢ th_

_unls corpuscular r'_diation in ti,._for_Inuion o_ the northern

lid'}Ira. ?!lose que_.ti:,nswill a!zo be po:;s_b!e to resolve with

the help of equipment, :Jet up in the artificial r_nrth _ateilites.

The flight of the satellite _)!_ovethe ionized layers of the

atmosphere ennobles to check a nun:bar of deductions, made on the

basis of one or smother hypothesis, regardin,; cyclic current_;

existing in the upper layers of the atmosphere. Artificial

satellites will ensble _'::o !-(,(tudy the quick v_riation of the

Zarth's magnetic field.

_here is a considerable inte?est in stu;iying at great

altitudes ( about _000 kr_) of electrostatic fields _nd res_!t,t_on

of the q_estlon :_s tt, _,;_:ethorthe __rth _,:ithits atuos here Is

cho,rged or a neutral :_Z:st¢::_°Je_;ides the :_tudy o_" ionouphere

by indirect me%hods ,ju:._:ebr;ervinc th,"tr_,nsition of radio-w:_ves

the _rocra_;_ of invostig:_ti_no on the s_tcllite envisnt_e_ direct

gau_:in_"of ionic ccmcentr teen _t v',rious o!titudes_ and there_,fter

:_IGo of the chcnical c_mpooition of iono:_:_her,_b- n_so-spectreBetry.

If the present c_nce.ts :u',_true red;:,rdinF,the :,bc_uuce,_t hi h

_ltitudes of negative iono, these te_t_ will ;_rovidc full

infornation about the compooition of iono_u_,herc.
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.Jithout T_nu_inc on all the _ciontific invo_ti_,tJon_l

_lhich _r_ and will bo co,t,_ucto6 in the nrti£i_:i_l oatcli_ites

dltin_ _, the I,Lternational Geophy_'c;_;1 ¥_ar, _sc _lould mention al_o

the investi_tiono of _oteoric _mtter _reoent in the up_er laycr_

of the at_ou))here, The delir_ination of tI_e r,_r_sv s_ectru_ ._Jnd

velocitie_ of microparticles, falling into atmosphere from tho

cosmic sp_ee has been earmarked,

Artificial satellite is the first step in the eonquer_n_

of cosmic space. For transition to cosmic fli_htr- with r.:anthe 1

effect should be studied of the cosmic flight conditions on

live organisms. First these sho,,Id be done on ani[_als. _'he

same as it was in altitude rockets a satellite will be launched

in the Soviet Union, carryins on board ani_,_a!sas passengers, ._nd

detailed observations of their behavior and of the course of

physiolozieal processes will be conducted.

It m.-.ybe said with assurance, th.ut implements_tion of the

planned program of scientific investications by neons of the

artificial '_arth satellites will revolutionize many prohlems af

physics, _eophysics and astrophysics,

_ith the successful launchinc of the artifici_l _rth satellite

the science nmd technolo,._ are making _ new jump abet,d, tran_ferrinc

direct investigation methods into cosmic space unattainable

till now ._nd pavin_ wide ways for the rut-re intor!_.l_notary

travelling,

"Pravda", 9th October, 1957,
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...... A.... ..,_,J,D AR'?IFICIaL _i_'L'II SATdLLI_i__:t_,hl._DI]'l(. Tt[._; [J_UN_IlINt, OF ¢'_" ...... '"''

In occordance with the n'rot;r:lm of th,; IntQrn_tioiml

Geophysical Ycnr for _ci_ntific investigations of th_ atmospher@_

upper layero, and alP.o the study of physical processes and

conditions of life in cosmic s_ce the launching was cnrried out

on the 3rd of November in the Soviet Union of a second artificial

Sarth satellite.

The second artificial satellite, c_oAstructed in th_ USER, is

the last stage of the carrier-rocket _ith containers within it

of scientific instruments.

The following is contained on board of the second artificial

satellite_

- instruments for investigating solar radiation within

the short-wave ultraviolet and X-ray resions of the

spectrum;

- instruments for the otudy oi" cosmic ra_s; !

- instrunents for study_n.= temperature nnd _re_st_re;

- air-tight container with test _nimn! (dec), olr-

conditionSng system, food store and Instruuents for

studying lifo nctivity in conditi,,n:_ of co::nic s_Rce;

- me'_urin(_ instrur_ents for tr_-n_ittin,_ dat_ of ocientific

Csujin_ to the Enrthl

........ _., .:_.........., " ...... ,_ . ..................... o ,_ _"°, , ,_ _,_ _"
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- t:1@ _dio-trqn_mi_ter_;, oner_tin_ on fr_quenci, _J

40.002 _nd 20.O05 ,_n_,_ac_,cl,}s(_1_,ve-len_th _bout

7e5 and 15 metres re_(,,ctively);

- th_ r_.quired _ewer pnck_.

" _otnl _ei_:ht of all th,, a?!_arotu_, t_si: annual ",n,__ower

pnc::s adds upto 50_.3 k;;.

Accordinc t_ ob_erv tions th_ _;_Itellit i cceivcd orbital

velocity of _bout 8000 m/_ee..

•_ccordin: to estim_t,s, which are beinc ,_ade _:_oreprecise

by direct observ,_t._,n_, '_imum distance of satellite from the

Sarth surface is over 1500 kilometres; t1_c t i,_,of one complete

revolution is _bout q hr, 42 minutes; the dip or orbit to

cO
equator pl:_ne is _,_p_re}:imately6...

_ccording to _,_asure::ents dat:_, bein received from beard

of sate]!ite, function-lag scientific instr_:_ents nnd chocking

of the life-activity of animal is quihe normal.

Above the srea of ae_co'; the second _rtificial s_tellite

has passed t_,_iee - :'t 7 hrs. 20 uinutes ;,nd at 9 hrs 05 minute_

Moscow time.

Signals of the satellite's rndio-tr_nsi_ittor on frequency

20.005 _;e_acycles _re in th,- Ior_:iof tel,'i;ra_;h _en,_i_,_,_ith

_ur_tion of about 0.3 seconds _r_th _:_o," of the sa_o duration.

Radio-tr:_nsmitter on frcgu n:y 40.092 ._e_;_c!clec ,,_er:;te_in

conditions of continuous m_;iscion.
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li5, the :_ucco::n£;_t inun,'!_in, ,_f thr, screen,'| >ptJ. fici':!

_/nrt},at_teliit,)u;':),,i;.vr:rnase:[_nti,ric £,,t;tP_l::m.:,t;_,n,it,_t:t

;,nii:v_].th,__ovlct Gcicnti_tc are e:C:aiiL_in.£nv(..,.:L-i_-:_tian..;

OC the CO:3iRic_q;_&co:,,nJ.U!)por l:_yc'';_of the :_ti,'.,),q,,hor,...2119

UI11:110%I11 }_roCe_e_ O._ L}IO IILt|;'ArOIQ }:}leRo/ll,::ll,"_ ¢}cCIIPJ, ilS: _tll _,ho

COS,tic S_'Jco_ will b,_come now r._oroatt',inabl,:,to the ,ran.

Collectives of i_enearch Int;titute_ 3ecicn oe_:_rt,leI_t$,

t_stors ,".ridindustri_.l ?lant_, who constructed the Jecond

artifici_,& larth satellite, dedicate its launchin_ to the 4Oth

nnniversary of the Great October Revolution.

"Pravada", 4th Hover_ber _957.

TII_ "........_Ol_D SOVIS£ aR21FiCIi,L 2b_,¢21i _AT£LLIT_

i
)-t° tAs cot::r:unicatedin the pre:_, Jn accordance with the [-.<n

worh, conducted in _,ccordance _ith the <.re_2ram i
of ocientific

of Intern:_tion_i _eophyszcal Ye:_r, th_ Sovi_.t Union h'_s launched

on the 3rd of i_ovember 1957 the second ,_rtifici:,l -_arth sate]life.

'2irisis :mother outstnnding success of the Soviet science. The

inl;ensive and fruitful work of the large collectives of scientiGts,

engineers, technicians _nd l,_bourers has _%de it "_ossible to

• ,"" the e__ic_ent vtei,*htconstruct and 91:,ce intr orbit ;_ uat__lite_

of which adds upto 50_ l:ilo_ra_m 300 ,_,r:',m,'.;hich__ 6 timeo

t:t,? wei:_ht of the first t_:tte_!ite, i!oceovcr the _c¢._n,-]:_::_te)l_%o

was _)laeed into orbit con_.i.derahl$ more distant fro_ the ourf:_c,(', 4

o{' tile_rt.,,_ th',n that of the _"--- a._._ot s_tel_ite.

_e- a _ ,Sv ......... _* .............. ,:;" ,o _ :: :_ .u_ ¢ . : _,_.,_,.._a-_
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the _tud:_o.!!_o_:_i_"_--3"t;,i_v_.r,tii::_t.ion,_,:llltPr.%ILO]_c,t.'i.

X-I':C/ l._al;t_:!"o_ _,,9',_" rndi" ELon, .'_I:,iv-tJ, _}}t c,,b]n "..;i[]i_

tu J,_i'th of I:h_'_ ue:_';uPi.n,.: l','_'l] ;::i_ P:,_;_io-tr_:_il. tt_:r';; :,'; ,.,;e_/].

":S tile r:.:,luir:_.d newer :-:ollYc_._;.

The satellite'_ orbit :_n'Jits evolutioll:

'±'lleplaein' of tile s_eond sntellit_, in:o orbit v_s done

by me__ns of a compound rocket. In the process of nlnce.,ent into

orbit the rocket riBed to an alt_%:_de of several hundreds of km

fro_i the _urth°s suvf-,_ce; :_.tthe end of the pla:e_ent section

its last stage was movin: p'_'allel to the _nrth°s sui_f_ce at

velocity of over 8000 m/see., h,_vinc converted into the d-_rti_.°s

satellite. At the _:_oment of exit into orbit th<_ fuel su_.!,l_"

in the t,'_nhs of the r,,cket _as e:(}r_usted, _nd the _:,otor _;us

switched-off. _urther morel:eat of the :;:,te!|it,_.eon:inuod

due to kinetic ener,.]3",aequjre_i in hhe sp,:-edin!_-up of tile

rocket at the point of }_lacP:-_¢:._t.

Velocit3' coi:;,lunic::ttd to the !_st stacr of the :-oeket was

:r_,ntol- tha:, th,: v.,locit-m,,:_uired Coy th,.,i_,)vin..:..:_the 6atellite

",ion.: th,. ¢ircul_r orbit :,t :;o_-_stant_ititude, c,,rre;._pondinc to

tile ,,sing o[" exit i::_toorbit. Therefore th _:-_':,._liLei_ r._ovin;

pot :tlon" th_ circul,_, orbit, but :'lose the eLlip-I, L3:], tl_:_

L

_-" : ::....... .....7........................:--_'_;_":": :, ......::,_-::Y- : "'4........ . .... :: ........._,,,'_ :_ " " '" "" ! _ II
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furthest distance of _hlch fro_i the _arth io about 1700 ks,

which is almost double the 11_ximm, altitude, attained _th

the launchin_ cf the first satellite. _itlce the dimensions

of the major se,_li-axisof the secnnd satellite orbit a_e gre_ter,

th_n of the first satellite, the _Jeriou of it_ rew, lution around

the Zarth was also greater _nd w_s nt the start of the z,_ove_,lent

103.7 minutes.

Due to the increased period of r_volution the second

sat._llite completes about 14 complete revolutions around the

_arth in 24 hrs._ whereas the first satellite comnleted

during the initial period of _ovement about 15 revolutions.

The shiftin_ of each next turn in longitude due to diurnal

variation in the Earth's rotation is 1/15 gre_ter for the second

satellite than for the first. T_e distance on the Earth's

surface Between the two adjuQent turns ham increasmd to the

same extent.

Resistance of the Zarth's atmosphere causes braking of th..

satellite. Its orbit with this chnnges its dimension and shape

Due to the fact, that the at,_osnhere at hitch altitudes is

extremely rarefied th_ retnrdin ; force _cting on the satellite

is not his_. Therefore, th," ch_r_ge in the orbit's parameters it;

very gradual. Since th_ density of the nt::opshere q,,ickly

decreased _ith altitude, the retardation is :_'_inlyin the region

of perigee, i.e. in the re_;ion, adjacent to the point of the

least distance from the Earthly; _urfr_ce. At tltepoint of apogee,
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, i.e. ;:t the point of the _,_'_ximumdistance, the satellite is

movin_ at an altitude, which nlaces it in cosmic _pnce, out_ide

the limits of earth atmos,)here, which according to theoretical

data extends to an altitude of ;,bout 1000 km above the _arth's

surfs ce.

The retarding7 of the satellite depends not only on the

density of atmosphere, but also on the shape of the satellite and

on the ratio of its weight to cross-sectional area ( the so

called cross-sectional load). With high cross-sectional load

the loss in velocity will be less.

Two satellites, placed initi_lly into the _mme orbit, b_t

with a different retarding force, _,_ll be moving after some time

differently, as their orbits will vary at different rate. In

this case the reduction in dimensions of orbit will occur mainly

due to decreasin:; height of apogee.

The first satellite and its carrier-rocket _tere moving

initially approximately along the same orbit, the period of their

revolution differed no; ligibly and composed about 96.2 min. At

pr.sent, due to the fact, that the extent of the first sate]lite's

retardin, is less, thnn of the carrier-rocket, their orbits differ

considerably. The apogee of the carrier-rocket is Iel_er than that

of the satellite by rlore th:_n 100 ks. £he revolution !,eriod @f

the c::rrier-rocket, acct)rdin; tb_ th_ da_:,_of the IOth i_ovember,

was less thnn the revolution period of the f_rst satel!ite by

about 74 ,,econds,

'7 _ "' Itf _;- .... '_ , ; ,',; ...........................: ,.,--,,,......,, ....................................-_ .,,.,_o_,,._,._,._:_,._,_.
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_'he retar,|inc f_rcc both of the carrier-rocket "%

and of s_tel?_tl.e is tise-do_endent due to th ch:_nging

p_r_i,oters o_" the orbit. With decline of the orbit the

retardation progressively incrense_. This fact is c!e_rly

confirmed by the results of the observutions, clitL,the drop

of the orbit to altitudes of about 100 km the retardation _sill

be so considerable, t]tat there will occur in hensive heatin_

of the satellite and carrier-rocket, their further fast drop

and burning.

fhe existence tit:isof the satellite _ie_ends on its retarding

force in the atmos_here. Obviously, the gr ater is the _3eriod

of revolution and the lo_Jer is the retarding force, the longer

will be the existence time of the satellite. Calculotions,

carried out o_ basis of data, obtained from the observations

of the first satellite and carrier-rocket, make it po_1>]_, to

assume, that the time of the satellite's existence should be

about three months, counting from the moment o. launching. This

mean_, that the first satellite will exist in the orbit, apparently,

_ill the end tf 1957. _he existence time of the carrier-rocket

is less than that of the first satellite. Therefore it shoul_ be

expected, that the carrier-rocket will get burnt before the

satellite. Hi_;her revolution _eriofl of the second satellite

nnd lower retard:,tion force _h:,n of the first, permits to

assert, thnt the orbital time of the _econd oatelli_;e _¢ill

considerably exceed that cf the; first satellite.
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Procc_uJnc o£ trajectory measurJn_ r_eult_ _lill enable

to fix the el_tire evolution proceso of the orbital parametoro

r_d to obtain im_-ortant inform._tion rogardinl_ density distribution

in the upper layers of atmosphere. In future it _ili be possible

to issue reliable forec_stin_ on the existence time of the

artificial Earth r.atellites.

Obeervationr. of the _rtificial _arth satellites:

In optical observatlon_ of the motion of the two first

satellites and the carrier-rochet there is a re,flat participation

of G6 speci_l stations of optical observation t every astronomical
and

observatory of the Soviet Uniont/_about 30 foreign observatories°

At present a netvork is being organised of optical stations

in countries of PeoDle's i)emocracies. The number of foreign

astronomic_l observatories0 part±cipating in regular observation

of the artificial satellites increased day-by-day° lhe inten';e

luminosity of the carrier-rocket and of the second satellite

enabled to drew-in to visual observation.s also the aerological

points of the Hydrometeoeerviceu_ _hich have 8_here-pi_.otin_

theodoli tee.

as _ result el" o_tical ob_erv._tinn_ it _.'_sclar'.fied, that

the carrier-rocket ch_nges its luminosity. This is due to the

change in it8 orientation in since° The shortest vi_u._lly recorded

!_eriod of the chant in luminosity com_ooc_ ._bout 20 _econds_

Beeide_ the vioual there are _18o photographic obserw_tions

of he carrier-rocket and ot" the _econd eatell._.te, l_hotogr_phu_
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obtained in t'ulkovski_ observatory, in the observatory of the

Astrophysical Institute of the Academy of _c_encee of Kszakhskii

_SR, in observatory of Kharkov State University and other

astronomical Departments of the Sovet Union, as well as

the p_otographs made in observatory "Purple Hill" (Chinese

People*s Republic),Edinburgh observatory (Great Britain):

Dansink observatory (Eire), Potsdam observatory (GDR), etc.,

enabled to make considerably more precise the orbits of satellites

and carrier-rocket.

A very extensive material is being provided by the radio-

observations of the artificial Earth satellites. These observations

were conducted at points, located in different geographical

latitudes and longitudes, direction-finder stations, DO_AAF clubs,

a number of universities e_nd thousands of radio-amateurs. The
d
J

obtained material is so extensive, that at present it is only !

tentatively processed. {

Measurement of the field intensity of radio-signals,

received from the satellite, are highly significant. These measurements

were implemented by continuous automatic recording, as well as by

indivi_aal measurements at fixed times. The results enable to

evaluate the absorption of radio-waves in ionosphere, including

those of i_s regionn, which lie above peak ionization of the main

ionospheric layer F2, and are therefore unattainable to the usual

meRsurements, conducted from the surface of the Earth. These



measurements permit to Judce also of the possible propagation

paths of the radio-waves in ionosphere.

_ssults of the radio-signals from satellzte and the

measuring of their level show, that these signals on 15-meter

wave were received at very great distances, far in excess of

direct visibility distance. These distances reach 10, 12 and

even 12 thousand kilometres, and in some cases even more.

Of special interest is the fact, that the satellitetmoving

along the elliptical orbit, takes up different position in relation

to the ma_n peak of electronic concentration in the Earth's atmosphere.

In procescing of radio material it was taken into account, whether

the satellite at a given moment is higher or lower than the

true altitude of the maximum electronic concentration of layer F2,

obtained on basis of hi_h-frequency characteristics of ionosphere, i

recorded by ionospheric stations. If in the Southern hemisphere 1

the satellite moves above the ionosphere, then in the Northern l

hemisphere i_ is at some moments above the maximum ionization

of thi_ l_er, at other moment - below it t and at some moments

above t_e maximum ionization of this layer, at other moments -

below it, and at some moments - in the vicinity of this maximum.

These conditions create high divergence in the propagation pathc

of short radio-waves to ¢nnsiderable distances. One of these

paths is the reflection from the Earth surface of radio-waves,

transmitted downward through the whole thickness of ionosphere,

with subsequent sinzle reflection from ionosphere in those of its

regions, where the crit_ frequencies are quite high. In other

%
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c:_es radio-waves 0 incident fro_, above at sot.toanf:;Io o:_ to

ionosphere, are con_ider,_bly refracted within it :_nd penetrate

:,s a result into the region, lying beyond the limits of the

direct geometrical visibility.

The position of th_ satellite in th, vicinity of the

maximum ionization region of the _tuosmhere builds-up

specially suitable conditions for the _)ropa[._ation of radio-waves

throuch ionospheric wave-]uides. In some e_ses, as she',an by

the observations, radio-w_ves strived at the _oint of reception

not by the shortest distance, but around the Ilobe along the

major arc of the great circle. Observed in some cases was the

phenomenon of zround-tho-wor!d echo of radio-signals. In sor,le

cases the measured values of the field intensity were found to

be higher th_n the calculated by inverse-square law, which also

indicates the presence of wave-5"uide in ionosphere.

Interesting= results were obtained from observation of

the Doppler's effect by recording: on magnetic t_pe the changes

in the beat bet_een the frequ,.ncy of rodio-waves_ e_itted By

the satellite, nnd oscillations frequency of local heterodyn_.

A great amount of t!,ese recol'din:s -tas obtained and "eir

results ,_re b_inz 9recessed.

Undoubtedly, Cin_l !_'oee:_sln._ of the r dio-oh:_rvatJon

_mter.ial of th_ %rtifici:_l 3"_rth :::_t_llito _dll [u' vide" v,!u'_h]_

data re:7_rdin th,_ ioni::_ti ,n ,_;"t'__ ,,_ _,_r re_;io.u._ of iono_phere_

Fn@iO-_r,vos _;ith in th,'_.

%
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The arc_g,:,_ent of the _L'C_';nd_a_t(_l!ite"

_u pointed out :3_ove, tile :_eco;IdGorier :'.rtif_e_:'l.,,rtl.

,_,..-_<.oiLte, in disti lotion ih.o_ the first cntel]ite, i_ thr_

la_qt ,_ta_o of the _-oc':et,:,_,raued in which is tht_ _@_.o!eof th,-.

scientific _nd me:,surin_7instr_._<-utn. _?hi_';:_rr_n_e_.ent of th_

apT_aratus has a_'_,recinbly _imT_lified the ,r,_b]e:._of d_t_rr_ining

the coordinates of the _v-_te!liteby means of :lle optical

observation, since, as _hown by the ex?erience of the fir_;t

satellite, observ'-,,tion_of the carri_r-rochet were much simpler,

than of the satellite itself, Luminosity of th_ carrier-rocket

s_teioiexceeds that of the fir&t te by several stellnr ;_v_cnitudes.

The total _eicht of _he ,_2paratus, undor-t_st ani al _nd power

sources on the second satellite adds uf he 508 hC 300 i_.

In the front p:_rt of the l_st staie rocket_ fitted on

special fra_,_ is the dev%ce for investigating radi_tion of the

Sun and the ultraviolet and X-ray regions of spectrum, spherical

container with radio-tr,nsmittors and othe_- instru;_ents,

h_rmetiea]ly-sealed c:_bin _ith the under-test ani_l - doi_. The

apFaratus for studyinj cosmic rays is located on the rocket's

body. The instruuen_s fitted on the frame :_nd in co,drainer ,re

protected from aerodynm,ic :_nd therm_! effectc takin_ pl_cc in

_' flight of the roePet thro,'i_hthe douse l:,verc of _:r}: '" :_tI-%e:_phere_

by a spec_,_l _rot_,ctive con(_. After the _ast st:_o of _:he rochet

was placed into orbit, the i)rotoctEv_ cone _a_ thrown-off.

R_,dio-transmitt_':-_;in the sphericc_.lcont;,iner oi_cr:Jteduu

<9
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frequ,_nciee 40,002 and 20.005 r_et,',ac>,cle_. Their po_Jer

source60 thermore_ulntinc _y_tem and the nensitlve t_le:_lent_,

which record variation of te_perature _nd other pnr_,_et_r_,,

are also ar:'anged in the same container, _he spherical

container i_: similar in its construction to the first Soviet

artificial _arth satellite.

The signals of radio-tr_nsmitter, which o_erated on frequency

20.005 ,_egac:_,cles( _ave-leng%h 15 metres), were in the form

of telegraph sendings. Their duration, just as the I_luse between

them composed on an av.-rage about 0.3 se:onds. _iith the change

of some parameters in the container ( temperature_ pressure)

duration of sendings and pauses between th_;m varied in definite

limits.

Radio-transmitter on fro [uency 40.002 s_e_acycles ( wave-

"earth 7.5 m) operated in conditions of continuou_ e_i:3sion.

Setting up of two radio-trans_iitters on the pointed out frequencies

assured carrying out of inv,_stig_tions on the propac_,tion of

rndio-_lavesg emitted from the sste!lite_ and _:_rameters measurin_

of its orbit. Moreover, this r_ssured rece},tion of sicnals from

the r_.tell.itein any state of the ionos[_here. The select_on of

the w:_ve-lengths n,ld the su?ficicnt ;ower of the r::dio-tr:_nomitt_'r_

enabled a very wide circle of r:_dio-:u]_teurs t_ c,_n4uet ra4io-

obs,_rvat.on_ of the s:_tel:ite _;ide-by-side _:ith the _,_ci',l

sations.
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sha_o. In _rde_ to cr,_r,tc co,_ditiono, re ?_irod for th_ normnl

existence of the ani_lal, it eontnin_d a store of _ood '_nd

air-conditionin, _yste_,l,consisting of re_enerr_tion unit ,_nd

thermorec;ul:,tin_,?._yste:_,.::oreover, the enbin cont:_n_:d

instru_:ents for recordinc of pulse, resp'r: tion, bloo,i ,_re :_ure

electro-cardiozraph, r_nd al_,o 8ensitive ele_ents for g_,u_inz

:: nu_:_berof pararJeters, characterizin C conditions in the caLin

(temperature, prensure).

The animnl's cabin, sal;_oas th_ spherical container, is

mnde fro_a alumi_/um alleys. #heir surface is polished end

specially tre_t-d t[ inpart the required val,les of luminosity

and absorption factor of L_ol:_rrsdiation. I2be hoot reLmlating

systems, fitted in the spherical container _nd in the animal's

cabin, maintained te::,perature within the preset limits, re;_ovinz

heat to the sheath by the forced circul_,tion of g;_s.

Besides the mentioned instruments, set up on the body of

the rocket's last staje were the radiotelemetric apparatus,

temperature Cau_in:; _pparatus, _o,mr sources for _cientific and

sau,_i,_;apparatus. _2e_,_perat,_r_,of the outer surf'_,:e-n<_ in_ide

the animal's cabin, as _ml! :_s the te],peratur_ of indivi4u'_l

instruments and construction det:_ils _as detevi:_ined b:r _cn:..cOf

te_perature gauge_, set up on t}:c_,_._he _':_dJotele_;_etricapparatus

transmitted to the Earth all the _;:ensuriuL_I-_-,,.,.,obt_'_in.don

the satellite. It was switched on for trnac;u.io_ion of d,_t'_

periodic_lly aceo_din_ to a special prozr:_°

o'
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Fig. 3 - Di_ir:Im of tile_?aratus arran:]e,:ent.

I - protective cone, thrown off ":fter the sutellite i_
placed into orbit;

2- device for investigatin/_ ultraviolet ,_nd X-rrJy
rudiation of the Sun;

3- spherical container with in_tru:_ents _nd radio-
transmitters;

4- force fr_ue for attach,_ont of apparatus;

5- hermetically-sealed c_bin wit_ ti_e nnim:_l.

The pro;;rar:lof scientific investicutiom:, connected

_rith measurements on the second art)ficial satelli_e, _ns

estimated for seven days. At nresont t!:e progr'_.:_.has been

imple,:ented. Radio-transI:titter_; of the :;atellite, :_s _,_ell

as the radio-telemetric instruu,ents on boa_'d h:_ve ceased

their op_:r_tion. _urthe:" observations of the second nrtificin!

_larth satellite for the study of the ch_racteristicc, of the

atmosohere _s _pper l:_ye___s:,nd forec:_st_nc of the _ut_,i]ite_s

move_ent a_e boinz COl,,Juctedby _,o,_nsof o_,tic:,l,'_o'-_n_':_lld

direction finders.
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2he artifici_l Ear_ll satel!it_ h_ _n:_i,ledth,, :_cienti_[_

to if.lplementfor the first tilde :,nui:iberof tent_ in the upp_r

layers of ionosphere, which was pr_:viousl_' im_o,_mible.

_hort-wave radi:_tion of the Sun:
...... e e e e

Of paramount interest both _¢ientific and practic:_l to

physicists, astrophysicists :rod geopysicists is the investi_,ation

of short-_ave ultraviolet radiation of the Sun. -_ simwn by

investigations of the recent years, the Sun, besides the visible

light, emits radiation, extendin: iz_to _id_-range of wavelength,

startin_ from X-rays with wavelength of ",bout hundred-_illionth

of a centimeter and ending; by radio-waves of sever: 1 _eters in

length.

Bmi,_sion of the short-_ave end of he _ol:_r s_ectrum

(distant ultraviolet ,_nd X-ray r_diat!on), ;_nd ",lso r_dio-e_issien

is bound with physic, 1 _rocesses, which tahe _lace in ]ittle-

knotm external l:_yers of the solar atmos_.here (chromosphere :_.d

corona) s and have a r_ost critical effect on the at_os_here of

_';arth. The main study of the Sun'_ chr_ osphere is concentrated

in the spectral line o? hydrogen _ith wave len_th _.215 aagstI_om

(I angstrom _.hundred ,:,illioI_thpa_'t of cm) s located in the

distant ultraviolet r_gion of the spectru_i, :_nd the r:,_di;,tionof

corona - in the region of soft X-ray (3-_00 A_:stro_,_). 2he coron_

which i_ composed of very z_ref_ed _atter, ha_ teu_erature of 81mo_t

0T_

• o o _ o ¢
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_'|'_e tot:,l ener!;j of th' _hor_-'_*nvo r:_d_:_tion ,_C the Gua

'-'_'_'_ " ].e thaniS com,_ar;.tively low - it i_ tens of th_u._ ..I_, tu.ue_ ,_z

the e*terL,_, Padic, ted by the _un in th_ vi_ib[_ ]i:_h_., ho.:_.v_r,

it _ prec_._l ,rvthis r,di:_tion_ which h_s an ext_ei:mly hi:ch

effect on the _rth's _tmos.,_here, It i_ e×?!'_ined by th," f:=_ct_

thn]: short-wave rndiation has extremely 11i ih activitl_' and is

capable of ionizinl_ nir molecules_ c_E_sin< formation of ionos_)hel .....

hi!_hly ionized upper layers of _i:::_os:here. Accordin!_; to existiI, C

conce,_2ts _ the bottom l,_:..'erof iono_phe_-c_ _}tich li,'s :_t ..n

_,ititude of 70-90 ks( D !%yet), _.s Cnrr_ed by the ioniz:tion of

air molecules by the radiation of the hydrogen suect_al line,

emitted by the chromosphere, _:nd the next layer - at an altitude

90-_00 =m (E layer ) - by the X-ray r_.dintion of coronn.

The state of the I/_e" layer._ of the Gun and ionusuhere

does not remain c:_[;t:u,t - i; continuou;:ly c]v'u!':,_o. _h. nre_;_nce

of a close rolat:Lon_h[_ bet_oen th, activity of the Suu - :,r_:_e'_rc,.:nee

of the so called C_FOhiO_,i|ez'zC'"" ' ' flares and ;:l,sor_=-tionoof radio-

%;:_ves in ionosphere, r,_c:_!tin in in"erce2tion of ?_,]i_-eo_;.unicz_tions

_'el::_tion;_::hip0;" in te__xu_t v:,riations nf tl!e ._:;}_owl;-_:_.w, r<'_iioti__n

of the sun %lith -.'_c_._3ec;in ieno,_,_h_'-',
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o_' !.ho.r,',!i:tion on the _.'th. "ho ..!.,cor_,tioz)by :,it _._ol_c.u_._o

i;; _o jr_ot th:_t for the ob_.'rvatlom o_ thi:; :;Lort-'a'_ve r.-,,li:_tion

i_ i_ :z,:c_:,ry to be curl_,!c,t,_l,,"_,<-yon,:_t',,,_lilai':, of the :__rtL':_

:,_tuos:q%ere_ by 21:0_ _: ::ho in.'_;:r,..'ent:: in5¢, t_:e :,-:-tific_-.'._i

L.'_rth oate!iite. Altho,,_ !: _:',.e::_hio tion o:" ;:i }_--:!hitu_e rnc':.et;:

.groduced v:_:t_,cbl-_rosu!ts_ it i_ onl E the v::o o:' _h,_,.,..tell.ire

w':ich I.i;_h_Jit "o,::.;ib._,-";o conduct s_,_£e:_;_.tic_e,_sure:mnts t'o_"

lon C period_; ol ti::ie,_<:.luired for the :;tudy o_" v _,'itioti:_:in

the intenuity of !.:e ;;Lor_-'._'".veultraviol_.:-. _'_-dition.

:_adiu.%ion yeceivcz's : r'" t_' th._oe _,'c'::] ,,ho_oelccL_ic

:_mltipliers t orr._n.:ed :_t ":_'_:'.:L:!eo- 120 de :ree_ "to e' c:: ,:her.

o;" thin ,_et:_llic :_n,!¢_" -nit fi!_:,_ ::nd '_I_o n_:"::,_eclq o_tic"!

moterin1_ which ell".b[eu to <.:'_",r:_tev-,!'ious bn_*!ds it_ thc X-r'_E

spectr_,_t of the _un nnd t}v._ line ,,f },:.'dr::en in the ,!i_t:ut

_Itraviolet l'e__;J.on. ,_lectric ._i;n',!.';,e,;_itted by ?hotomt_Itip!ier

dJ_rccted :_t the _un_ _.zere _!_lJ.?:[ed b:: r,_Jic-cJrc'_.',it::"'nd

trr_nsnlt_ed to the _,r_h b_ _e':n_ o:" th_ tele_,e_ri¢ :X.:z_te:_;u.

Due to tho f:_ct _i*t_ the _::_to!!it_. co,_tinuouz;l:/ ch:_n;:ed its

ori_'ut:_tion in rc!:,tion to the b,_u ,,,nd:_ _,o:'tion el" tittle_-_::,.sed
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station_, on the _tudy of ionosphere _nd on r-_ception of the

_olar radio-emission. Comparison of all these obsc,rvations

will enable to draw the first conclusions regording the

connection of ultraviolet _n:.l )_-ray radiations of the Sun

with processes, taking plac- in chromosphere and corona of

the _un, _nd the _tate of the _arthts ionosphere. These data

will serve as basis for subsequent regular observations.

S_tud> of cosmic rays:

Within the cater space atomic nuclei of various elements

accelerate and acquire very high energy. _he cosmic rays

generated in this way _:_ake it possibl_ to investigate the cosmic

space at great dist_nces frol:_the Eartlz and even from the Solar

System. On the way from the point cf generation to E_rth the

cosmic rays arc effected by the medit,m_ throu_h which they pass,

As a result of a whole series of processes the composition and

intensity of this radiation changes. In particular, the numbe:_

of particles cosmic rays increase, when there are hi,_h intensity

flmres on the Sun rand the conditions Are created for acceleration

of ato_,ic nuclei upto hi_;h energies. Thus there is _n ndditional

flux of cosHic rays, generated on the Sun.

The 8urn is nl_o :_ _ou_ce of cor_uscul_r r:,,_i:tinn. Tho flu::

of cOrpUscu!,_ ' r;_di_tion h:_ hi*;h-i_tenslt;i,"_1:_Cnetic:_n,lelectric

fields_ _hich afflict the co_,ic r_'-ys. By m_':_;, o£ cos_Jic r,_ys

it i_; ,,o:_sibl" ho Lnvesti_,'_tethi:_ flux at ;jreat dis£nnc,s

from t1., E _'th.
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The cosmic rays p:_rticles devir_te to a ;_re,:_textent_

when passing throu._h ma_itetic z.__ _!d of the ';',_th. unly particles

of verj hi :h enersy con re:_ch unit_peded _,,tany ere _, of our

fl_not. The lower i_; the en_,rg_, of parti,_l_n, the l,_..*;s:_re

the diuension_ of those ro..E[on:-on the _mrth att:l!u:._b]_ to

hhese particles. Particles of Io'_rouerc_ _e:_c]: only the Arctic

and Antarctic areas. _huu, the :_arth i:_ sub:rounded by energy

barrier. IIoreover, the altitude of "'"_nls b_rr:'er, _l._zhest in

the equator, decreases %;ith the rise of geomsznetic latitude.

Theequatoriul areas could[ Be roached only by cos[4ic proton_

with ener_y great .,r than 14 bil :ion ._,selcctronvolts. Southern

areas of the Soviet Union are accessible for particles with

energy above 7 billion electronvolts. _!n,_lly I Moscot-; area

may be reached by every particle '_ith energj above I..5 billion

electric volts. ,_'_,easurx'nu-of coGmic rays at various latitudes

makes it possible to deter,_*_ine ,_,sto how many p_rticles and

of ",_;hatenerjy ex:,etly are pre<_ent in the composition of cosmic

rays. Dependence of the nu:_ber of co,_mic rays perticles on

latitude, the so called latitudinal effect, deter_lines the

distribution of po.rticles ,-ccorSin;: to ener_._y, i.e. the ener6y

spectrum of com_ic rayGe

_ a result of a serie_ of processes, whi,_h tube pl:,ce

in £_'_ outer :::{_:Icewith cosr)ic r'_y:_, the nu_)ber ;,n(]eo)n,_osition

of p_:cticle:_ ch',n :e. In some c:_c.es, as, for instance, t;ith

ccneration of particles on the Sun, t ere _re cro_u_l_ for ex_,ect:in_,

I I
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that the increment is only of the number of _articleo ,,ith

lols energy, whereas the number of high-energy particles

retrain unchanged. In contrast variation of the Earth's

magnetic field and effect on cosmic rays of corpusculz_r flux,

emitted by the Sun, changes not only the number of low-energy

particles, but even the number of high-energy particles.

In order to elucidate the nature of variations occurring

in cosmic rays, requires fixing net only the fact of increasin_s

or decreasing intensity of cosmic rays, but also determining

in what way the number of particles with different energy has

changed. Moving at velocity of 8 km/sec, the satellite within

• a very short period passes from one longitude to another. Thus

by means of measurin_ cosrtlicrays from satellite it is possibl_

to determine the latitudinal effect of this radiation and

thereby distribution of this radiation particles according to

energies. Specially significant is the fact that these measurements

are carried out many times. Therefore, by means of the satellite

it is possible to follow not only the intensity chance of

cosmic radiation, but also the chances in its composition.

Particles, included in the composition of cosmeticrays, are

recorded in the satellite by mean_ of Geiger Muler counters. When

the electricall_v char_ed particle passes throu:;h the oo_nter there

i_ a _!_ark, producin:: impulse on the r:_dio-technical ci!_cuit

on semiconductor triodes, _e:_ut for countih_ the um_ber of cou_ic

" i ..... _. _,........... -_ ......... _ ...... l .... I ............ ' ........ _........... , -J
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_g. 5 - Apparatus for the study of cosmic rays.

ray particles and to give a signal when a particular number

of particles has been counted. After the transmission by radio

signals, the particles of cosmic rays are again recorded and

after the same number has been counted a new signal is produced.

_ dividing the number of recorded particles by the time, during

which they were counted, it is possible to obtain the number of

particles, passing through the counter per second, or the

intensity of the cosmic rays.

Two similar devices are set up in the satellite for the

recording of charged particles. The counter axes of both the

devices are arranged in the direction perpendicular to each

other.

Tentative processing of data on cosmic rays, transmitted

from the satellite, has shown, that both the devices were

functioning normally. The relation between the nu/ber of cosmic

ray particles and geomagnetic latitude was clearly defined.

00000001-TSF05
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Processing of a great number of measurements of the primary

cosmic particles energy speotrum makes it possible to investigate

time-variations of this spectrum and to compare it with those

processes, which occurred during this time in the outer space

surrounding us.

Study of the biological manifestations in condition8

of space flight|

In order to study of medico-biological questions the

satellite contained a special hermetically-sealed cabin with a

dog named "Laikaeet measuring apparatus for investigating

physiological functions of the animal, as well as equipment for

air regeneration, feeding of the animal and elimination of its

life-aotiv£ty products. In the construction of equipment the

requirements were taken into account of the strictest economy

of volume and weight of the instruments at minimum consumption

of electric pow_::r.

Long-period functioning of the apparatus ensures recording

by means of radio-telemetric systems of pulse frequency ands

respiration of animal, its arterial blood pressure and biopotentials

of heart,temperature, air pressure in the cabin, etc.

For air regeneration in the cabin and maintenance of the

required gas composition the application was made of highly-active

chemical compounds, giving off oxygen, required for the animal_8

breathinZ, and absorb, in_ carbon dioxide and excess of water vapors.

00000001-TSF06
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_he quantity of .qub_tance in cher,icnl _"_,Jction,qwa_ co_trollt_d

automc,.tically. Duo to non-co_,vaction of air in u'eicht!e:_nness

condition_, forced ventilation sy'...ter,,was made in the cabin of

the a_imal. Maintenance of temper._:_.turein the c,'.d_n_qithil_

certain liraits was made of by ther,_:_orei_ulr_.tin_sy:_tem. To ep_;ure

that the ani,_,algets food and water durind the flisht an

arrange_ent was made for the feeding of animal. I

!

Prior to being send-off in the satellite the dec Laika i

Iwas trained. The animal was Czauda!ly bein C accustomed to lonz

confinement in hermetically-sealed cabin of _'_laiisize in

special cloths, to transducers, ntt_ched to various sections of

body for recording physiolocic_9.1 functions, etc. fhe doC was

accustomed to the effect of overloa.in[,.,. Detor:ai_ation on

laboratory test-bed was made of the ani,_:_l'sstability _o

vibration and some other factors. _s a rc_ul_ of _,l-olo.l'ed

trai: _ the animal for _everal weeks -"a!_ly oub_litted t_ bein_3

placed into nermetically-se_ed cabin, which :_rovided the

possibility of conductin:_ the required _c_eutific inve:_t_i:_tions.

_tudy of the biolo_ical phenome_a d.rin,_;the fli,>ht of a

live organism in cosmic space became poscible due to !::'eli_,_in-_ry

extensive investi,_ations on a_ui,_.alsdurini_ oP.;rt-period fli!_!:ts

in rockets upto 100-200 kin, which _,rer.eh_iu_' conducted i:,.USSR

during a number of ye.,..rs.

n,_-, ,,_,_.tx,n,, the fli_'P" of ti_(.

of _ei_._tle.ss*_e,_,q, Jtill the effect of _ei:_!_tle_i_,_:_ could be

studied in _eropl,:_ne_ duri;_ :_few :;,:c_:_4:_:_n_ i_ u_e vcvtic:d

• .............. 00000001-TSF07
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launching of the rockets for a few minute_. 'l_e flight in

the satellite permits to investigate the stats of the animal's

organism in conditions of weightlessness, continuing for

several days.

Experimental data, obtained in the program implementation

of medico-biological investigations, are being at present carefully

studied in detail. Even now it is possible to say, that the animal

under the test have w_ll endured the prolonged effect of accelerations

during the placing of satellite into orbit and the subsequent

state of weightlessness, continued for several days. The obtained

data, show, that condition of animal remained satisfactory throughout

the test.

Fig. 6 - £he dog Laika in hermetically-sealed cabin
prior to it being set in the sa_;ellite.

...................... 4......."'I_:_ ......................' ......' i,,......•..............................._.....................................[ -I-
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There is no doubt, that t_e carried out investigations

will contribute eonsi_erably to a successful mastering of the

forthcoming interplanetary flights and will serve as a basis
I

for the development for a safe flight of man in cosmic space.

The launchin_ in the Soviet Union of the first two

artificial Earth satellites is a substantial, contribMtion to

the study of the upper layers of the atmosphere and extends

the boundaries of the Man's oomprehension of the Universe

surrounding him. At the same time it p_oves the high scientific

and technical level of our country and permits to foresee

the time, when the whole of the circumsolar space will be

accessible to direct investigation by Man.

"Pravda", 1_-_._ November q957.

SOVIET ARTIFICIAL EARTH SATELLITESi

Some results of scientific investigations in the two

first Soviet artificial Earth satellites:
III I

On the _th of October 1957 for the first time in the

history of mankind a grandiose scientific experiment has been

accomplished - launching of the artificial Earth satellite

first in the worlds An artificial cosmic body was constructed

for the first time by the labor and the creative genius of the

3oviet people. On 3rd November 1957 the second Soviet artificial

• arth satellite _as launched. Both the satellites were

equipped by various scientific apparatus°

..... " " ooooooo.........-ts#o9
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The _uccessful launching of the first r_rtificial E_Jrth

satellites signifies the beginning of the _;lan's_,e_(_,'atioa

into cosJ:_icspace. The nrtificAal satelJ.ite open out toe

wides_ prospects for accomplishment of a whole series of the

most important scientific investi_;ationu. The study of

ionosphere and mechanism of its formation, the effect of the solar

radiation and of cosmic rays on Earth atmosphere, study of de_sity,

temperature, magnetic and electrostatic fields at high altitudes,

etc. are of inunense scientific and practical interest.

The resolution of these problems requires setting up of

direct tests at altitudes hundreds and thousands of kilometers

from the surface of our p" tlct. The possibility for accom]_lishment

of these experiments has ap?eared _ith the creation of :_rtificiml

satellites, which permit to conduct the required scientific

determinations at high altitudes a_ove various regions of the

Globe for prolonged periods.

Although the si_nificqnce of rJrtificial satellites for

scientific investigation_ was hnown ion, :_o, the l:_unchin:_of

the _atellito until recently was an unsoluble problem. 2he

main difficulty was construction -f a rochet, ca.a_le of

comm_,nicating to the satellite cosmic velocity of about _000 m/see.

OILly after the con_truction in the Jovi_t Union of an

intercontinental ballistic rocket it _*s:is}_o,3:3ibI,_ to :c,,u}li_}:

the lau_chin; _ of an :_rtifici_l Eurth satellite. ?he excellent

constructive qualities of this rochc_t have m_de it po:_,_;i_luto

--"T------_=_'i....._..___._.._-t__:._:_.._=_,_,r__r_l ....-= i-=:__......i ' --
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place into orbit the oatellitee with heavy weight of the

scientific apparatus. The weight of the first _oviet satellite

was 83.6 kE, and the scientific and measurinE instruments wi_h

power packs on the second Soviet sa_ellite had weight of

508.3 kg.

The launching of the artificial Earth satellites with

such heavy instruments permits to accomplish a whole set of

scientific investigations, simultaneous implementation of which

enhances their scientific value. Only in the development of

large artificial satellites it will be possible to resolve

tile problem of designing continuously functioning cosmic laboratories

and fulfilment of interplanetary flights.

Scientific problems, which were faced in the launching

of the first satellites, have determineJ the parameters of

their orbit. The first Soviet artificial satellite was placed

into an orbit with perigee (nearest to Earth point of orbit)

228 km and the apogee ( the most distant from the Earth point

of orbit) 9_? km. For the second satellite these values were

225 km and 1671 km respectively. Revolution period around the

_Zarth at the start _f the movement for the first satellite was

96.17 min. and for the second - 103.75 min.

With the movement of satellites alon_ the orbits within

the indicated range of altitudes It _as possible to carry out m

number of tests on the study of upper atmosphere ( density

O0000001TGF11
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determination of the atmolphore0 otua 8 of the propagation of

radio-waves, ere.). On the other hand, the density of atmosphere

at these sltitudea is quite low and does not distort the

determination of the primary component of cosmic radiations

spectrum of the short-wave radiation of the Sun, etc.

Scientific problems were presented also by the selection

of orbit's dip to the equatorial plane, of about 65 ° . The

advantage of this orbit is that during the flight of the satel£ite

the scientific apparatuse set up in it t may carry out determinations

above various latitudes. It should be mentioned, that placing

of satellite into orbit with a greater dip to the plane of

equator iea more d_fficult problem, than placing it into orbit

close to equatorial.

During its existence - from _th October 1957 to _th Januar_

1958 - the first _oviet satellite accomplished about 1_O0 revolutions
I

around the Earth. The second satellite from 5rd November 1997 to
t i

14th April 1958 completed about 2370 revolutions.

The planned program of scientific invemti_atio_e has been

successfully accomplished by means of the first Soviet artificial

satellites. Given below are some tenatative results of these

investivations° On the whole the accumulated material is quite

extensive and the processing still continues.

Radio-technical and optical observations of the artifictaJo
! i

Earth satellites.

Inasmuch as the time-variation analysis of the satellite orbit

O000000"I-TSF::'I2
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permits to determine the _et_ity of the upper layer_ of

atmosphere_ investigation of satellites movement is highly

_ignificant. Elements of satellites orbit could be determined

on basis of their observation, conducted by radio-technical

and optical,methods.

Radio-technical methods included direction finding and

observations of Doppler's effect in reception of radio-signals

from the satellite. The Doppler effect means that with the

approach of the object having radio-transmitter to the reception

point the frequency of the received signals increase, whereas

with the removal it decreases. Frequency variation depends on

the rate of removal and approach. In the satellite's flight

the rate of approach and removal with respect to the stationary

receiving point of the ground is so high, that Doppler's effect

could uot or£y be observed on the ordinary radio-receiver, but

also used for recording the moment of the satellite's passing

at the nearest distance from the observation point, and also

for determination of distance to satellite and its velocity.

In radio-observations of signals from the first and second

satellitest the frequency of received signals was measured by

means of a_ecial radio-apparatus and printing chronograph.

In orde_ to enhance the accuracy of measurements, the

observation6 of signals were on frequency of 40 megacycles_which

i8 less affected by ionosphere. _he radiation power of transmitters

O0000001-TSF13
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provlded for an a_sur_d reception o£ _i_nsl_ wlth!_ the whole

ran_:.e of direct visibility. Allto_ether durin_ 24 hour_ it

was pooslble to observe 6-7 _ucoeooive pa_oin_ of the _tsllite

above the 8round stotions.

A method was developed for the procesBinff of received

signals, which enabled to determine the in_tant of the satellite

psssin_ at the least distance from the observation point with

accuracy upto 0.1-0.2 seconds.

_he carried out observations show, that Doppler's effect

could be successfully used for determination of the parameters

of the satellite's orbit. The advantage o_ this method is the

simplicity and reliability of the a_,paratus. With frequency rise

of transmitter, set up on the satellitet and with the use of

circuits of the automatic measuring of frequency the errors of

method could be considerably reduced.

The si._plest optical observations of the satellite consisted

in recording the Lnstant of its passase above the observation

points.

For a more exact determination of coordinates the application

w_s made of special photocine-theodolites, and for obtaining the

photographs of the path of satellite modernized aerophotosurvey

cameras were used. Tlae breaks in photographing were made by

means of successiTe openin_ _nd closing of shutter with time

reoordinc o£ these operations by photoelectric method. _hus, the

O0000001-TSF14
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photograph_ chewed a discontin@ou8 trace of the oatel)tts, High

accuracy was obtained with the use of the_e cameras,

In the observations of the art_ficia_ earth satellites

methods of their photographin 6 by highly-sensitive means were

devised, _'he most promising w_s found to be the application of

electronic image transformers. The new method makes it possible

to observe the satellites without the use of any large optical

systems, which considerably simplifies the means for observation.

Atmospheric density determination&
i i

Density and temperature of air are the most important

atmosphsr$c characteristics, Their determination at hSgh altitude

upto the limits of atmosphere is essential for understanding a

number of geophysical phenomena, For instance, tempereture affects

the atmospheric ionization degree, which in turn affects propagation

of radio-waves, Motion of meteorites and corpuscular flux in

the atmosphere dspendSon its density. The fastest atoms and

molecules at the limits of the atmosphere escape beyond its

limits into interplanata:'y space. The rate of this process depends

on the temperature at hi@h altitudes, ¥inally_ in the launching

of artificial sate:_lit.-.s the time of their existence should be

Iinown_ and that requires data of the atmospheric density,

On the basis of a number of &ndireot data ( observations

of polar lights, meteorites, etc.) some concepts originated

regardinE the upper atmosph_.ce. These obs_rvetione resulted in
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concluoions regarding rel_tively hi_h density and temperature.

Later b_ ¢orrelatin_ rocket investigations, conducte_du_ing

the last few years0 and some theoretical reat_ain_ another

point of view has been generally-adopted, according to which

the upper atmosphere ie colder and less dense, than it was

assumed earlier.

Even prior to the launching of the first artificial satellites

possibility of determination of atmospheric density and temperature

by observing their motion was known. With motion in Earth atmosphere

the artificial satellites encounter resistance. The resistance

force is proportional to a_mospheri¢ density. As a result of the

retarding effect of the atmosphere there is a gradual decrement

of the altitude of the orbit, alon_ which th_ satellite is moving.

This will continue until the satellite, enterin E into the dense

atmospheric layers, is destroyed.

Density of the atmosphere drops quickly with the height

from the _arth's surface. _herefore the force of resistance in

various segments of the elliptical orbit is not similar. With

quite an elongated orbit the resistance force at the perigee

ie much higher than at the apogee. Therefore the main declaration

occurs in the zone of perigee. This variable declaration results

in the fact, that reduction in the altitude of apogee occurs

considerably fester, than decrement in the altitude of the orbit'B

perigee. Evolution ef the elongated orbit of the satellite

occurs in a way, that its shape gradually approaches circular.

+ ++,++++:+....... +,,_._+' ............. , ..i ....... +, I............... j ...... ......L.....
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' After the launci_in_ of the first Soviet satellites

optical end radio observ_tionu made it possible to follow the

evolution of their orbits. Since the effect of atmosphere

on sat_llite in individual sections of the orbit is very insignificant

the local retardation at present cannot be measured. From

observations of the first Soviet satellites with accuracy,

sufficient for an assured density determination of the atmosphere

the measurements of all the orbital data were made directly

after the launching of the satellite, as well as the variations

of their circulation periods from revolution to revolution throughout t
l

their existence.
i

Rate of variation of the revolution period depends to

a groat extent both on the density of atmosphere in the area of

I
perigee, and on the rate of decrease in density with altitude.

The decrement rate of density is denoted by a parameter, known

as the "altitude of homogeneous atmosphere", which i8 directly

proportional to the temperature of atmosphere and inversely

proportional to its molecular weight.

J

On the basis of the theoretical analysis of the observation

results it was possible to determine with assurance the product

of atmospheric density by square root out of "altitude of "

homogeneous atmosohere _' at perigee altitudes of the first satellites

(225-228 km). With certain assumptions resarding the value of

"homogeneous atmosphere altitude" calculations were also made

of the de,_sity. As a result it was found, that the obtained

o,_,_.,,......................... ,°'" • " o°O",_::_.E__,_-;/".......................,_"_, ., ° .'_'o_,........,_,o,/,,, :_ ,.:_•_'_',"o............................._co:'_,::_::':',, _'_,,o 'o;':_ _.° :._ .o:' 6o_i_"--. o.......o ,. _ o.,,.................' '_.,,"...............°
i '_ " ° " _' . , ' a o , ,_°°" ,, ,,,/_ ....o . . ...... 0_' o o
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value of the density is five-ten times gr,,ater than the values,

indicated for these altitudes in a number of atmosphere models,

plotted on basis of rocket measurement prior to launching of

the satellites. It should be ment,oned, that density de_ermination

from the study of purely mechanical effect of the atmosphere on

satellite is quite correct.

The Earth's atmosphere above various regions of its surface

is dissimilar. At one and the same altitude density and temperature

of atmosphere change in relation to latitude and the time of day.

This relation is bound with irregular heating of the upper

atmosphere by ultraviolet t X-ray and corpuscular radiation of the

Sun.

Due to the fact the Earth's gravitational field is different

from the central one, the orbits of the artificial satellites

changed their position in space. _hus, for the first Soviet

satellites the angular perigean distance :_rom the non meridian

varied by about _ degrees, and the perigean latitude - by

O.35 degree per day.

Since the main effect of the atmosphere occurs in the

perigean area of the orbit, the change in position of perigee results

in the change of the dec_l_atin_ force. This permits to estimate

the magnitude of latitudinal and diurnal chen6eB in the Irate

of atmosphere.

" ' ' .................."......'_: ............_ ......._ _........._::_ ............... 7.o :_ ............_ ;_;,_,............T_._._._
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From the obuervations oi the first satellites estimate_

were carried out on density determination of the atmosphere,

taking into account the variations in the position of the orbital

perigee. Estimates have shown, that the product of atmodpheric

density with the square root of the '*altitude of homogeneous

atmosphere" increases with transition from the nocturnal side

of atmosphere to daylight and reaches its peak value at the

noon. Analysis of retardation has also defined decrement in

this value with transition from the more northern regions of

atmosphere to equatorial. It should be mentioned that there is

a good agreement between the values of the density, calculated

from the ebservation results of the first and second satellites

and the carrier-rocket of the first satellite.

On the basis of the obtained data it is possible to

conclude, that the atmospheric temperature at altitudes of the

order of 225 km is higher than previously assumed on the basis

of theoretical reasoning. Discovery of high atmospheric temperature

poses to geophysicists a problem of the energy sources of its

high heating. The known "*rigid" ultraviolet and X-ray radiation

of the Sun would hardly be sufficient for this. Now it is only

possible to form various hypotheses in this connection. For

instance, it may be assumed, that the upper atmosphere of polar

regions is intensel_ ° neared by corpuscular radiation of the Sun.

It is possible, that the whole upper atmosphere is additionally

heated either by the Snfrasonic waves, entering from the tropoepheret

or by electric currents,originating in electro-conducting ionized

air as a result of its motion in the magnetic field of the _arth. i

........ iii _............ L_ ,,....... .... _ :: _ i _ .................... _- .......... _ " ..................... ............. i_i............ _ .......... : ,_ ..... _ _- .............. _,_i ...... _. ..........
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Future study o_ the uppe, atmosghere by means of rocketv

and artificial Earth satellites will make it possible to obtain

the final answer to All these interestin$ and ilportant questions.

Reeult_ of ionosphere investigations:
L | I

Observations of radio-signals from the first artificial

_arth satellite made it possible to obtain new data on the

external part of ionosphere, i.e., its region above 300-kO0 km.

Ionosphere ie the upper part of atmosphere, containing considerable

amount of free charged particles ( electrons and ions). With

transition of radio-waves through ionospheric layers they _et

reflected, partially or totally absorbed and their propagation

paths become curved. Therefore the radio-methods became the

most effective means for investigation of the upper layers of

atmosphere.

One of the main parameters, characterizing the 8tare

of ionoephere_ _8 the electronic concentrationl i.e. content

of free electrons in one cubic cm. Until now the electronic

concentration was meaeure_ from the lower layers of ionosphere

to altitudes of 300-_00 km, where the electronic concentration

hie the 8o called princip_t maximum.

These meaeurementvwere conducted m_inly by terrestrial

ionospheric atations_ emittin_ short pules radio-signals of various

frequency an_ receiving their reflections from veparate layers of

ionosphere.
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As a result of regular measurements it was fixed, that

the principal maximum altitude of ionosphere and its electric

concentration vary from day to nightt from season to season,

with transition from north to south, east to west. _he highest

electronic concentration, observed in middle latitudes, reached

twoothreJ million electrons in ¢ubi@ ¢m. Moreover, starting

from altitudes 100-110 km upto 81titudes 300-400 km electronic

concentration increases on an average 10-1_ times°

It is most important to know, how the electronic concentration

varies above the principal maximum, i°e° in the outer part of

ionosphere. _his is necessary, in particular, for understanding

the interaction of ultraviolet radiation of the Sun with &tmoaphere,

_tudy of the propagation conditions of radio-waves and other

processeat ocourrin_ in ionosphere. However, study of the

external layers of ionosphere from the radio-signals,reflected

from them, is impossible, a8 the radio-waves, emitted from the

Sarah, are either totally reflected by the lower layers, or pass

into the cosmic space° Some information regardfr, g the outer

ion_phere could be obtained by studying radio-emissions of Sun

and stars, received on the _arth, and also radio-signals received

from the _oon.

Propagation observation of variou_ frequency radio-waves,

emitted from satellites at various altitudes, a:,e the new means

of stunting the outer lOAsphereo

,_' o"_' o - ° '_ * _- ^_' o, "..... ._1_._ '_ _ o' _ *_' °_ _3 _ _ _ _' ,' .....
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With reception of radioosi_na_o from the first artificial

satellit._s on frequency 40 megacyc_e_ it vao possible in some

case8 to observe in its pure form the "radio-set" and "radio-

rise" of the satellite and to fix the co_esponding time_. In

contrast to the optical rise and set of the satellite, which

are ¢ba'racerized by the fact, that at this _nstant the Light

ray from the satellite _o observe is a straight line, whereas

in the "radio-rise" or "radio-set" the radio-ray is bent in

ionosphere. Because of this the 'lradio-set" comes on later,

than the optical set, and correspondingly the "radio-rise"

is in advance of the optical rise. The differenee in time of

the opitcal rise and the "radio-ri6e" ( or the optical set and

the "radio-set") makes it possible to determine the magnitude

of the radio-ray ctrvature. Since the curvature of _he radio-

ray in ionosphere depends on variation of electronic concentration

with altitude, it is possible, by presetting some variation law it

of electronic concentration, to _alculate it theoreticall$ at

• various altitudes. In this case the e_fect of the lower layers

of ionosphere could be estimated by direct measurements_ conducted

by the network of terrestrial stations.

D_ta obtained ae a result of observ_n6 radio-signals of

the first artificial F_rth satellites, permit to assu_ne, that

electronic concentration in the outer ionosphere ( above the

principal maxim,m ) drops with altitude 5-_ times slower,

than it_ increment below the principal maximuw. Thus, starting

from altitude of 100 km to altitude of 300 km electronic concentration
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increased duri,_ the period of observations (in October ) about

10 times, and _rom altitude of 300 km to 500 km it decreaoed

by half.

It chould be mentioned, that similar vnriation of electronic

concentration with altitude was also recorded in the launchin_

of the _oviet. high-altitud,_ rocket, reported by newspaper

"Pravda". In this test at an altitude of 473 km the electronic

concentration was about one million electronea per cubic cm.

Investigation of cometic ray_z

For investigation of cosmic radiation the second artificial

satellite had two devices,Which recorded the number of particles

in this radiation. In its rotation around the _arth the eatelli.ts

was flying at various distances from its surface. Therefore

measurements of cosmic rays on satellite made it possible to

define the number of particles against the altitude. The processing

of obtained material has shown, that from the lowest altitude

• • of the orbit (225 km) upto altitude of 700 km there is

an increase in the intensity of cosmic rays by about 40_= This

increment is specified primarily by the fact, that with increasing

altitude the screening effect of the Earth decreases, and the

cosmic rays get the possibility of reac_ing the device in a

8rester nu_,Jber from different directions.

'_he magnetic field of the _arth also builds up an obstacle

for the fallinK of cosmic rays on the Earth. _'evi_tion of cosmic

ray particles due to the F4rth'_ magnetic field res_tlts in the fact,

• '- ' '" : ' :-' " ,J ..... __ ,; 0 _ _ ..... ' _ _
'° "_ ° ' ° ° !.... o . ':..............':,.: ° ......o

"_" .... °_ ° ' " _ ° ?_" '" !i / " .,o ° u ,,
' c ,, , ,,s" ° _' " _ _ _ ,? ' ,o _ [i " o ,
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h!_h-altitude p_ane_ in equatorial area_. _hoso flight_

have shown, that equator, det_rmin_l by menne of cosmic rays 0

does not coincide with the ge_m_Enetic equator.

_herefore, there is considerable divergence between the

ciLaracteristico of terrestrial magnetic field, obtained, on

one hand, by means of cosmic ray_ and, on the other, by the

measurements of magnetic field on the surface of the _arth.

These diver_ences are explained by the fact, that the trajectories

of the _osmic rays motion are determined by magnetic field

at v¢_y high altitudes, whereas the direct measurements

characterize'magnetic field in the vicinity of the _arth'a

surface° Cosmic rays permit to "probe" the terrestrial

magnetic field at great distances from the _arth, which provides

the ._ossibility of _ new approach to the study of the Earth's

magnetic field _nd the system of electric currents in the

upper atmost,here.

Observations of coQmic rays on satellite have alas

enabled to record the intensity variations of this radiation.

Thes_ variations are, apparently _onnected with the state of

interplanetary matter in the vicinity of the _arth. A c_se

of a _udden increase (bj 50%) of the vumber of _article_ in

cosmic radiation was recorded. Wherea_ the ground _tation_

h_vo not discovered at this time any appreciable i_cre_,_ent

in the intensity of cosmic r_diation. At pre_ent a detailed

study is being conducted of thi_ occurrence. It i_ pousible,

° .... : " /1. o ' "_ o ° ",_ _' _ _:_-_'2_*_-"_;_-_o',_ _-_'_-'_.........................
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that it ha_ been cauocd by th_ _eneration on the _un of

!ow-enerBy cosmic rays part$¢l_8 (ab.orbed at high rate by

the atmosphere of the _rth) or b_ the oate_!to gettin_

into the flux of hi.h-energy olectro_ (boun_ with ¢orpu.oular

radiation of the _un). _'hene phen_me_'m coul, d .ot have been

recorded until now_ _inse the instrumento for a prolonged

observation of cosmic raym sere located o_ly on the outface

of the _arth. '_e artificial F.arth satellites for the first

time make it possible to investigate fu!ly the primary cosmic

radiation.

q

BioloGical investigations:

_ur_ng the last decade _oviet scientists accomplished

a _reat nu_r,ber of biological experiments in the upper layers

of the atmosphere. By means of rockets the test animals were

lifted to altitude8 of several hundred kilometers. The obtained

data made it possible to come closer to defining the nature

of biological phenomena, emer_in_ _n conditions similar to

flights in cosmic space. Direct experimental study of the

effect on live organism of such factors_ which could not

have been reproduced on the _rth, ha8 become practicable now.

Ho_ever, onl= on the _stellite it _as found to be possible to

accomplish biological experiment ±n conditions of cosmic flight.

This primarily concerns the _tudy of the effect on live organism

of s prolon_ed wei_htle_sne$8, primary cosmic radiation, 8ome

types of solar radiation and other factors.



Data obtained in the imp!em_:ata_tion of m-dico-blolo_ical ]

i_v_sti{gst_ion_ progra_n on th,: _oc_nd O_etifie__a! _O_o_l_!tOs _'e

of high valuo. '_ho fact i_ well known, that on thio _atellite

tll_ dog Laika hao p_rformed coumic flight a_ tim to_t aalmal,

_ho behavior ,and c,mditlon or" the t_,_t animal _urlng the

moat difficult, l_rom the biolo'_ical point of view, stage of the

oatellite'_ flight - the launching _nd tz'ansition into orbit

- are of _reat interest. The ,lotion of the _atellite in the
f

section of placen_ent into orbit was accelerated moreover, the

acceleration exceeded many times the gravity accelere_.ion on

the _arth surface. The apparent weight of animal increased in

this case according to aucelerationo

During the placing into orbit the animal was arranged

on the satellite in such a way, that the acceleration would

act in a direction from the chest to the back. Overloading in

this case pressed the animal to the floor of the cabin. 'i'his

position of the animal was chosen because it is mo_.t favorable

for the organism. In the section of placJ_ng into orbit

simultaneously with accelerat£on the effect on the animal was

of vibration and the noise of the rocket'8 motor.

The behavior and condition of the animal during the

placing into orbit _as recorded quite fully. On the bssis of

the obtained information it is po_sibl_, to fix, that only up

to a certain acceleration '_alue the animal withstood the increment
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of the _ppare._ hQdy w_i_ht and maintained freedom of mov._a_en;

of the hond and body. _hereafter it wa_ pr_.d t_ the cabin

floor and there wao no rocordin_ of any noticeable mov._t,ent_.

_nterpretation of datat obtained fro_ the satellite0 h_o

ohown, that ll,medl_tol3 after the otart the _y_tolic frequon¢_

increoeed in compcri_on to initiol _p!_roxim_tely tl_ree timeo.

AnalyQiv of electrocardiogram recordin_ did not define any

morbid signs. A typical picture was marked of ir, cre..Jsed freque-,¢y

of heart-beat, t!_<_ so called sinu_al tachycardiao Later, when

the acceleration not only contir.ued, but even i_creased, frequency

of heart-beats decreased.

It i_ easy to imagine, that with the in¢'reased apparent

weight of the animal the reupiratory movements _,f the chest

became difficult, respiration more _hallow and fr_quento

Actually, the recordin_ of telemetric signals has _hown, that

durLns the placing of the satellite into orbit the re_,piration

frequency of the animal exceeded the initial _-_ tfme_°

:2here are _rounds for a_sumption_ that change_, remarked

in the vt-,te of the physiological functions of _he animal, are

due to the sudden effect on the organism of +.he _uite forcible

external irritants _ Acceler:_tiont noise and vibration_, which

Ori_inatedat tt._e start and eontfnue,_ in the _ection of _laci_g

into orbit° Analysis and comparison of o_. ained dat_, with

._ results of _reviou_ lab.,oratory test_ permi_ to a_sert_ t_at the

flight from the start till the .lacing.. into orbit was withstood
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by the animal quite oatiofaotoril¥o

. r

After the satellite was placed into oroit the centrifugal

force, as,in& on the satellite, balanced the force of gravetational

, attraction, thus setting in the state of veightlessneaeo In
i"

• _ this condition._ the body of the animal ceased pressing on the
O

cabin floor and due to contraction of the extremi_iee_ muscles

L+ easily _ushed-off the floor., To _udge from the available

i

: recordings, ,hue movements were not continuoum and quits even.

Due to the fact, chat the animales chest was not compressed

anymore under the effect of increased weight, frequency of

, respiratio_ decreased. ,lfter a very short period of tachycardia

++ + the systolic frequency continued subsequently to decrease,

• approaching the initial° However, the time, during wbl¢h the

° number of heart-beats reached the initial levell was about

o!.

i. three times longer, than in the laboratory tests, in which the

' animals were subjected to the action of the same acoelerati_;_._,

++ +++ as in the placing of the satellite into orbit.

_ MOe_ probably, this is due to the fact, that after the

,_ ce_ation o_ the acceleration effect in tests on the ground the

animal found itself in normal conditions, whereas on the s_tellite

the acceleration was replaced' by the state of complete weightlessnesB.

_+ In this state t_e sensitive nerval for_ations of the animal,
+

el&nailing po_itton of the body in space, did not feel the

sufficient elf®o, of external irritants° This caused chan_e in the
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, functional state of nervous system controlling circulation

_nd respiration, _nd determined certain extension in the
o

normalization period of these functions after the cessation

;, i of the aeoelera_ion effect.

I It is _Teo posaibiel that thq pointed out phenomenon

i was somewhat amplified by the effect of associated factorsL

d" I

during the ascent - vibrations and noise, the intensity of

which was higher than in laboratory tests.

i It should be mentioned, that changes in physioloE:.cal

_ _nctions,recorded in the animal at the start of the 8atell£te*s

_. motion 8c_ong the orhit_ on the whole coincide w_ll with the

restate of the previous investigation8 at high-altitude rockets.

Analysis of electrocardiograms recorded in the 8tats

of weightlessnesst defined certain changes in configuration

of its elements and duration of individual intervals. These

changes were not of the pathological nature and were connected

with the higher functional load during the period9 preceding

'_' the state of weightlessness. The picture of the electrocardiogram
/

: reflected transient neuro-reflez shifts in the regulation of

cQ_diac activity. In the next period there was progressive

approach of the cardiogram picture characteristic for the initial

...... state of the animal. In spite of the unusual condition of

woightleeenoss_ the moving activity of the animal was moderate°

Normalization of the functional indices of circulation

and respiration during the weightlessness periods ice. during
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• the motion of the satellite along the orbit, indicates,

apparently, that this factor in itself did no4_ cause any

_- substantial and stable ohanses in the physiolesioal functions

. of the animal. Thus, it may be said, that not only the period

• of plac.ing into orbit of satellite, but even the conditions

:_. during the motion of satellite along the orbit, were satisfactorily

'i withstood by the anims_l.

' In providing conditions, required for normal vital activity

,. of the animal in the long flight on the satellite, the most

important is the creation of a suitable gas medium,composition

" cud pressure of which would not cause disturbance in the

/. physiological functions of the animal. Th_s problem could only

!:. have been resolved by applying hermetically-sealed cabin, in
F

'_"..... : which by means of air re6enerat_on normal atmpspheri¢ pressure

was maintained with oxygen content within 20-_0_ and carbon

dioxide not over l_,

_' _he _egeneration substances were hightly-active chemical
e

o,._/ compounds, which by absorbing water vapors and carbon dioxide

libdrated oxygen. These ¢hemioalcompounds absorbed also such

" harmful gases, formed in the process of vital activity of the

_,, animal, as, for instance9 ammonia. Analysis of obtained data

has shown, that oxygen was liberated in sufficient quantity. The

fact, that pressure in the cabin did not drop, indicated its

,, reliable hormetizationo

It was not possible to form any opinion regarding the effectF

i
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of cosmic radiation on the animal. No obvious physiological
) '

", effect of its action was defined directly. Detailed study

:i of this question required careful and prolonged investiKation
,r

of the test animal after the flight, which i8 propoaed to

be oaz_ied out in fu_ ,.-e tests.

The first estimate of the obtained results _vlth all

' the evidence shows, that conditiona of cosmic flight are

° i satisfactorily endured by the a_mal, Positive in this sense
o

reault of experiments enables to continue with even greater

• persistence and to extend the investigation, the aim of

_- which is to assure safety for the health and life of aa_a

• in cosud.c flight.

,2 !'.

Tentative results, given in this article, will be

• published soon as scientific articles in varioua Journals.

o :: The study is continuins of the exteasive scientific
i .

materCnl) obtained in the first Soviet artificial satellites

both in tests described in this article and other toe, el

carried out in the first aatellitesi

The su_Osesful launc_in8 of artificial Earth satellites

has provided the scientists with meana for a direct investigation

_2 < of the upper layers of atmosphere and of cosmic apace. The )

o ° _ subsequent launohi_s of satellites durin6 the International

_ i_ Geophysical Year will make it possible to extend the number of:- !

o" _ important scientific testa) OarrJ.od out in coaLic space, and to

L
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understand sore thoroushly a number prooessest occurring in

the upper atmosphere and in cosmic space.

!! "Pravda"0 27th April, 1958.

_i TASS OOMMUNI_U p.OF THE LAUNCHING OF THZ THIRD ARTIFICIAL

• I mlnm I I im n l

EARTH SATELLITEs

':"" In accordance with the program of the International

o : Qeophysical Year the Sovie_ Union on the 15th of May, 1958

has launched the third artificial Earth satellite.

The oblect of the launching of the artificial satellite
___"

o a_e the scientific investigations in the upper layers of

atmosphere and in the cos._c space.

_ _ The satellite came out into orbit_ dippinE to equatorial

plane at 65 O.

- According to initial datat the hlghest altitude of the

orbit above the Earth surface is 1880 kl_, revolution time

around the Earth - 106 rain.

The satellite was separated from the carrie-rocket0
!

_ which moves along a nearby orbit.
)

1

i At 13 hra. gl min. Moscow time on the 15th of May the

.:. Ii third satellite passed over the area of Moscow City from

south-west to north-east.

The third 8crier _tiftot_l Earth satellite has comical

), _. _hap6 u[th _iameter of base 1.7_m and height _.57 m without
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the protruding antennas.

*' _the weight of satellite is 132'_ kin, including the

,_ weight of the inotrument8 for scientific investigations,

,, :. radio-measuring apparatus and power sources - 968 kK,

/r The instruments act up on the eate),lite petit to

conduct throughout tile orbit the follo_ng inveetigatioms|

- pressure and composition of atmosphere in the

_'" upper layers|

- concentration of positive ions,

,,.

_i:: - magnitude of electric ¢harses of satellite and

_" intensity of the electrostatic field of the Earth;

_:: - intensity of magnetic field of the Earth; c

• _ - £ntemsity of corpue-.u_ar radiation of the Sun!

-__ i - composition and variation of the prSmary cosettc
• / i J

: radiationt distribution of photons aN hear7 nuclei
i.

! in cosmic rays;

i - micrometeorst
/' i

- temperature within and on the surface of the

satellite.
o

_o_ The planned program will enable to study a number of

geophysi©al and physical problems by means of instrumentst elevated

by the satellite to high altitudes.

For tranemieeion of data to re_ord_.n_, stations on the ground
r-

" ;, the satellite has a multichannel telemetric system with high

I
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°. reeolv_.g power. The satellite is equipped with special

_"_ transmit-ing devices, enabltnq to meammes coordinates of

" its tra_ectorJ es.4'

,+ , In order to attract a wide circle of the scientific

ccmmuni_y of the world to observing the third Soviet artificial

: Earth satellite it has on board a radio-transmitter+ continuously

" e_ittin$ on frequency 20°O0_megacycle8 sending telegr&phie ....

:+_i+' t signal with duration 1.50-2}00 maeco with high power of elttse£on.

_. ' Operation og the scientific and radio-technical inBtrument, s,
o°.

.... _:. " set up in the satellite, is controlled by means of a proKramming
/, . [

device, Besides, the electro-chemical power source_ the satellite

=oe_ has also solar batteries°

Temperature conditions t required for the normal functioning

_: of the i_ 'umetts on herd are provided by the thermo-regulating

I. system, which changes by me,_ne of special devices coefficientsI

_i I

_. ! of luminosity and reflection of the emrface.

Observations of the satellite, reception of scientific

information and measuring of its trajectory coordinates aa'e
:i
!_ conduct _d by specially constructed 80| entitle stations, equipped_ !

i b_ a g." _at number of radio-technical sad optical means° Data
of the 8atellitees ooordin_ee, received f+'om the radio-location

+ stations, are automatically converted, tied-in with the single
' i

, astronomical time and /directed alon$ the communication lines

! ._nto coordination-computing centre°

i

+° .._ ........ +_ j'+ _J "_,' . .... - :, _: . +..++ ? ......... ,+_,_ < ""° + '+_' 7_ + +_'.................... + _,+ +_++,+ ", , '_;_ ,++++'_+,i'-_',+;+_ <p_:'+.+'t_;'+,_:,.,_.+_,+.: : : .
.... :....................... -:- 3++_+ ' o-' , + /+'" '.,'_ ,: _"o+++ ' ' ++_ " .,, • P_+" - .......

+++o + + +++,_?'_ ; + "
+ ' ' +0 ++o+ + _:': x_++++:+_ _+ +*+_
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,,,... I The measuring information sent from different station8

- into computing center is automatically input into quick-acting

..... digit_l computers, which implement determination of the basic

..... _ orbital parameters of the satellite and calculations of its ,

_:' ephemerideso In observations of the satellite partioipatem

a great number of optical .bservation points, astrono_cal

observatories, radio-clubs and radio-_ateurs.

_-:- The satellite and the carrier-rocket will be visible

_ in the rays of the setting and rising Sun.

_, The third Soviet artificial Earth satellite is a new

stage in the implementation of extensive scientific investigations

in the upper layers of the atmosphere and in the study of cosmic

space and is a major _ontribution of Soviet scientists into

Internation_ s_iF,_Oeo

: "Pravda", 16th Hay, 19_8.

°o THE THIRD BOV£ET ARTIFICIAL FARTH 8ATELLITEI
all e e I I I II II II I |!

On l_th Hay 19.$8 the third Soviet artifJ.cial Earth satellite

was launched° It uas p2aced into orbit by aeon8 of a powerful

oo_. carrier-rocket. After the carrier-rockets with the satellite

reached on the preset trajectory of flight velocity over 8000 I/sect
_o

the satellite wae separated from the carrier-rocket by means

- ,r- _ of a special device and began moving along an elliptical orbit

ii around the Earth. During the separation of satellite from the
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__ ,• carrier rocket the protective cone and the protective shields

i were thrown off the satellite. The carrier-rocket _nd the
!

'_. i protective cone and shteI_ are moving along the orbits, near

" to tha_t of the satellite.

Q

':, Xn Its speolfioations the third Boviet satell.iteis

much more perfect than the first artificial Earth satellites.

_"' The weight of the satellite is 1327 ks, and the total

....,_. weight of the instruments met up in it with the p_wer source

_: compose Jointly 968 kg.
.

r

: _ The shape of the satellite is almost a cone, Length
o

.; of the satellite _._7 m, diameter of the largest part - 1.73 m

• without the prolectin$ antennas. A lares number of systems is

_:._ set up on the satellite for conducting moo_ complex scientific

;_' tests. The tests are intended mainly for the study of phenomena

- _ occurring the upper layers of the atmosphere, and the effect ",_

_,i'_ of cosmic factors on the processes in the upper atmosphere.

_°_' The satellite is equipp_ with the most perfect measuring

,i radio-technical ilxstruments, assuring exact measuring of its

., motion alon_ the orbit, and radio-telemetric apparatus, which

" continuously records the results of the scientific measurements,

their "memorising" throushout the movements of the satellite

-'_, , and their trancs_tseion to the Earth during the fltsht of the

satellite above the special eta, ions, located within the USeR

+,

---_,_- ., ._.. .... :

= ,.......... _......_._.;__-,
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territory and conducting reception of the accumulated Information,

, _he satellite has a programming devise, asaurins automatic

funotionin6 of its scientific and measuring instruments, This

,,:, _ programming device is imple,_.ented fully on semiconductors,

' Moreover, the whole of the measuring, scientific and radio-

. technical instrumentation is constructed with extensive use of

,'_ new semiconductor elements, The total number of semiconductor

. elements on board p_ds upto several thousands, Power £t_ply

_. of the appar- ._s is provided by the lost perfect elec'_roc_em4cal

__ current sources and semiconductor silicon batteries, converting

o_:!: solar energ_ into electrical energy,

_i,. _ The heavy weight of the third Soviet satellite proves

-, the high quality of the earr4er-rocket, which has p_oed it
'i+

__,,,....._:. _ into the orbit, Weigh_ of the first Soviet satellite was 83.6 kg.
- 2:,

.. Weight of the metenttfto apparatus of the second _atellite _as

' :_ _O8,_ k_, The third satellite has weight of 1_27 kg° _ot._l

:.,_:::'i weight of the various apparatus _et up in it with the power

_ supply sources adds upto 9_8 kg.

° : The cont-:nuou_y increasing weight of the Soviet satellite

.... _ indicates the future possibilities of our rocket technique, Even

_ . now it is possible to launch a rocket into cosmic space, beyond

,/:, the lgm4ts of the Earth's attraction, In order to make it of

'_2o scientific Va_ue and first rea_ step toward the accomplishment

' of interplanetary flights, th_s cosa_c ro._ket must be sufficiently

!! well equipped with scientific and measuring _nstruments end as

• i I

ii _ _ ;=_.......... -_r.. _--- .-.-- .................. :=:::::_::v :_ :n--=--w::::--r,:m-3 : ;:= =: :=.::===_F_= :=: _.S :cz=_ = ->_ ..... ...... _ i _ _
........ ............. v- _7 ................ _FS>-g................... 7 ................................ 7 .......
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,_ result of its leeanchJ.n_ should provide new information

_ _'essrdin_ the physical phsnomena of the Univsroo and condition8

• _ of cosmic flisht.

_' • Scientific apparatus, placed on _the thir_ hviet'Satsllitet

° ,_ will enable to study a wide sphere of Seophysical and physioa_

o._" problems. °_he structure of ionosphere will be studied by observing

o _ propagation of radio-waves, emitted from the satellite by radio-

_ transmitter of high power. Beside_, there is apparatus for

i_ _I' the direct gauging of the concentration of positive ions along

,_ the satel!ite°s orbit. Special apparatus permits to measure

° the intrinsic electric charge of the satellite and electrostatic

fields in the atmospheric layers, which ,,e traversed by

° _ th_ satellite. Measurements of the deneit_ and pressure are

_ . being conducted in the upper layers of the atmosphere. The

. : mass-spectrometer available on %he satellite will enable to

_ doter_ne the spectrum of io_, characterizing chemic_

= _ composition of the atmosphere.

• For the study of the F_trth's magnetic field at high

altituaes there is a self-orienti_ magnetometer, which measures

_i total intensity of magnetic field.

" A aeries of teats will be devoted to the study of various

_ radiations, falling on _a_th and affeotin_ the important processes

in t_.: upper layers of the atmospheres The study is betn_ conducted

,. on the satellite of cosmic rays and corpuscular radiation of the Sun.

J
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Intenoity recording of cosmic ray_, which io being carried out

almost throughout the surface of the _th, will provide new

information about the cosmic radiation and magnetic field of

the _arth at high altitudes. The tests are set up on deter-

0 mination of the quantity of heavy nucleuo in cosmic radiation.

Tests on corpuscular radiation of the Sun will shed new light

on the natvre of ionosphere, Northern Lights and other phenomena

in the atmosphere. A number of units will record inpacts of

micrometeors.

Highly significant is the new test on recording of photons

in the composition of cosmic radiation, which will enable to

obtain information on the short-wave electro-magnetic radiation

in cosmic space. This is the first test, enabling to study cosmic

radiation absorbed by the atmosphere, and the first step in the

_o new stage of astronomy - study nf the phenomena in the Universe

from short-wave radiation of heavenly bodies. A series of

experiments are set up for investigating flight conditions in

cosmic space. These include study of heat conditions in the

satellite_ orientation of the satellite in space and other tests.

The abundance of scientific investigations on the third

Soviet satellite characterizes it as an authentic cosmic

scientific s_ation. The construction of such a s_ation on advanced

technical level and a_-rangement of such an extensive set of

instruments has been made possible by the construction of satellite

of _ery large dimension.

I
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• h,', trajectory af the _at_llite wil_ p_8_ _bow _very

point of the Globe between the Northern _nd 3outhern polar

circleo. ThLo enhan¢¢_ even more the value of oc_ent!fi¢

tests, bein_ carried out on the satellite. The orbital

parameter8 of the _atellite are chosen in a way to assure the

oarryin_ out of scientific tests in the :_nge of a_t_ t'ld_L, i,,tth

i

Orbit of the satellite and observation of _.,,, mot._.:=

The third _o-_iet artificial _arth _atellite was pla_ed

_:" into elliptical orbit with an _titade of apogee ( the hi_est

• point of orbit from the Earth surface) _80 km. After pla¢_

into orbit _he satellite was _eparated from the carrier-roo_._t.

. Revolution period around the Ea_-ch was initia_ly 105.9_ minutes°

°i ' During 2_ hrs it completes about _ revolutions along the/ i,

_ orbit. Thereafter the period of revolution and the altitude at

:' "_:_ apogee will be gradually decreasing due to the declaration of

..... satellite in the upper layers of _he atmosphere. According to

_: ' terktative estimates_ the orbital movement of the third satellite

wil_ continue longer, than of the first two 3evict Earth _atelli_es.

_- _ T_ _rbit dips toward th_ _quator at 6_°°

The _arrier-rocket i_mediately after the placing: into orbit

-._,_' moved along an orbit_ ¢lo_e to that of the _atellite, at comparatively

short d_e_ance. In time the distance betwce,_ the satel.'ite and

0 •
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;' the _arrier-rooket _.&ll be continuously changing due to

difference ef their braking in the atmosphere® This eventually

: will result in the shorter existence of the rocket than of the

,J

satellite.

•__ Using material, accumulated in the launching of the first

P-_:/. t_._ Soviet a_tificial satellites, it will be possible to foz_eo_t

-_,, with sufficient accuracy the existence period of the third

_:oo_' satellite after the processin8 of the first measurement results

i_ of the orbital parameteroo

.... The motion of the t.bia-,4 satellite in relation to Earth

: is similar to that of the first Soviet artificial satellites.

• o

i_-,_'°' At medium latitudes each subsequent turn due to Earth's rotation

_ .. and precession of the orbit passes further west of the preceding

oo _ turn by about 1500 lran. The precession rate of the orbit is about

_- /_degrees per da_o
o

_, Observstions of the satellite_s movemen'_s are bein_ conducted

_=%. by radio-tech_ical and opt&¢al methods. The means and methnds

_" _: of obser_r_ the third satellite are considerably t_proved. _'%,_

°_°_' The satellite is equipped with several radio-transmittin_ devices,

/oi_: permitting to determine the satellites coordinates with motion in

_ orbit. These determinations are implemented by a number of specially

constructed scientific stations, equipped with a large number of

_,_ii_I radio-technical means.

=_,- Data about the coordinates of satellite, deter_ined by

i!,) ,:- '

!:

,'. j i

..:• ...I; ......._..........i ;._' ___±....i ,"r' ,,............ ...
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_. radioolocators, are automatically tied to a aingle astronomic

i time. Then by special cosmunication lines these data are transmitted

, I into the general coordination-computing center where data from

_ various stations are automatically fed into quick-acting electronic

computers, which implement their Joint processing and calculate
;.2/

°:4 basic orbitalparameters. On the basis of these calculations the

: forecasting i8 made of the further movements of the satellite and

: its ephemerides are issuedo
_..

_i Such a composite measuring complex, gnaluding in itself

a great number of electronic, radio-technical and other devices,

" enablea to measure :"':- the eatellitees coordinates _nd quick

_-_ determin_ion of its orbitts parameters with accuracy far exceeding

that of the first satell£ter.

i

....:_ Moreover in the observations of satellite participate I)OBAAF

olubs_ radio-direction finding stations and a great number of

i radio-amateurs° Radio-transmitter set up on the satellite and

operating on frequency 20.005 meEacycles, continuously transmits

radi_-signals in the form of telegraph sendings with duration

1_0-_00 meeo. Radiation power of transmitter provides fo_, an

assured reception of its signals at great distances by means of

_i. ordinary amateur receivers. Systematic recording of these signal8

and specially their tape-recording, easily acco_plished b_

:+': radio-_aateurs, will be of hiEh scientific value.

_adio-observat_one of the satellite, based on Dopp_eres effects,

°

• ii
, [

O0000002-TSB02



H

i

(95)

are also of considerable interest. As shown by the observations

.... of the first Soviet satellites, this method is highly effective

and on condition of good correlation of the measuring results

to astronomical time will make it possible to obtain accurate

data on the satellitees movement.

, In organising optical observations of the third Soviet
°_

satellite the experience obtained in the observations of the

::/ first satellite3 has also been taken into account. The network

_: of the optical observation stations has been extended and included

_': a number of foreign observation points. The photographic methods

""_' of observation have been considerably improved.

:o, A special interest has application for the photographing

, of the satellite of the electronic image transformers, which make

it possible to obtain a clear photographic image of the satellite
.£

,: at very large distances. Samples of cameras with electronic

°" image transformer have been successfully tested in observations

_ of the second satellite.

'" The arrangement of the third Soviet satellite:e tt e t

i The third Soviet satellite is a veritable automatic ocientific
o+

station in space, lts arrangement and construction are considerably

: more perfect, than the construction of the first satellites. In
o.

, : this construction of the satellite the whole series of specific¢
i

! requirements_ connected with various scientific tests to be carried

out and disposition of a great amount of scientific and measu_ing
,L

i instruments was taken into account. The possible interaction ofI.

t

O0000002-TSB03



!

i

<

'

individual scientific devices reHuired careful l_orkinL out of

the satellite's m_ke up and disposition _f the sensitive elements

• of the scientific apparat_Ls.

o,

.?

[<i Fig. 7 - ioneral view of the third 3oviet
:: artificial _arth sate]lite.

!:

• _'hehernletical bod 5, of the satellite ha_, a conic_l ahape

•,n.,] is made of _Llul_iniumalloys. Its suI'face, just o.s that of

:: the first sa_ellites, is polished and s_:,eciall_treated for

:: impartin[,_the required coefficient,'_ of luminosity and absor[,tion

i.

of solar radiation, fhe removable rear botton of the body is

i attached to butt frame b$ bolts. L'heair-tiEhtness of the butt

C.

• i:_ provided by special packin C. Prior to launching the satellite

:_ i_ filled with Caseous nitrogen.

-%,

-'[ I.side the body arra**ged ca the rear instrument frame,

,[ made of magnesium alloy, are the radio-telr,metric ;_,aratus,

t

radio-instrum_,nts for l_eusurin[_,coorr|inates of satellite, time-

programminE device, thermoreculation :_:idte_':iperatul'eCauiTing

_:y:_tems, :'utomaties for _:_witch-on nd switch-off of ap!,aratus and
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chemical sources of power supply. Set up on the rear frame areI

also devices for measuring intensity and composition o_ cosmic

..... radiation and for recordi_ impacts of micrometeore. The frame

is attached to reinforcement points, on the body sheath.

'i

:!. The main part of devices for scientific investigatioas

, together with the sources of power supply are al_o inside the

satellite - on another instrument panel in the forepart. On this

_':' panel are the electronic blocks of apparatus for measuringp

:. _ pressure, ionic composition of atmosphere, concentration of
S

: i positive ions, size of electric charge and intensity of electrostatic

a:t' i

:o ::: i field, intensity of magnetic field and intensity of corpuscular

a. : radiation of the Sun. The radio-transmitter is also set up here.

0_ Disposition of the data units of the scientific instruments

. is determined by their designation. The magnetometer i8 in the

forepart of the satellite and should be as far as possible from the

:: rest of the instruments. The counters of cosmic rays are inside

_ the satellite. Other data units are outside the _ir-tight body

of the satellite. The photo-electric multipliers, serving for

_':'i: recording _f corpuscular radiation of the Sun, are attached on the

o°_'_- forepart of the body. Inside the cylindrical sleeves, welded into

, the sheath of the forepart of the satellite, are fitted one magnetic

.. and two ionization gauges, for gauging pressure in the upper layers

: of atmosphere. Nearby are two electrostatic fluxmeters for measuring

electric charge and intensity of electrostatic field_ and also the
o'. !:

i: tube of radio-frequency mace-spectrometer determining c6mpooition _

: of tone at high altitudes.
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On two tubular rodst attached on hinges to body sheath,

are spherical reticular ion collectors, which make it possible

to measure concentration of positive ions with the satellite's
i

.... motion alon$ the orbit. In the section of oalelltte's placing

_ into orbit the rods with collectors are pressed to body surface.

H Afterward the rods turn on the hir_es and get set perpendicular

!}_, to its lateral surface.

_ _ Set up on the rear bottom of the body are four data units
i
_ £o_ _eeordi_ impacts of mierometeors.

o.

i_ ._ The solar semiconductor battery is disposed in the form

of separate sections on the body's surface. Four small sections

:' are fitted on the front bottom, four sections - on the lateral

surface and one section on the rear bottom. This disposition of

the solar battery sections assures its normal operation, regardless/,

of the satellite's orientation in relation to the Sun.

] "

i ,/ i

I
i'
i Fig. 8 - Scientific instrumentation of the thirt
I Soviet artificial Earth satellite.

d u
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1- magnetometer| 2- electrophotomultiplers for recording corpuscular
radiation of the Suns _- 8ola_ batteries! _- recorder of photons
in cosmic rays! 5- maKnetic and ion_zation gauges! G-ion collectors!
7- electrostatic fluxmeters! 8- mass-spectrometric tube! 9- recorder

::_: o2 heavy nuclei in cosmic rays! 10- device for measuring intemsity
:_: of the primary c¢,smic radiation! 11- data units for recording

micrometeorso

The frontl of the satellite is closed by a special protective

i _?._ cone, thrown off after the satellite has been placed into orbit.

, This cone protects the forepart of the satellite with data units

,_ of scientific instrtmentation from thermal and aerodynamic effects

.....: duz_ng the passag_ of carrier-rocket through dense atmospheric

: : layers. The cone is composed of two half-sheaths, which separate

i ". during the throw-off0 Besides the protective cone, a considerable

! : " part of the external surface of the satellite is covered in the
! :i,

':' section of placi_ by four special shields, connected on hinge8

_:. with the body of carrier-rocket. During the separation of the

_ii satellite this shield,_ remainSon the carrier-rocket.

o Fig. 9 - Diagram of the satellite°e separation from
carrier-rocket.

._,' _ 1- satellite! 2- carrier-rocket! 3- separating protective cone!
: _' g- separable from satellite shields.

,_ .... : ............. _.......:; ;i .........................
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On the external surface of the aztollite i8 a number of

antenna systemst in the form of dowels and tubular constructions

of composite shape.

The mult£channel radiotelemetric system of the satellite

is of high resolving power. It can transmitt to the Earth large

o ill amount of scientific information regarding +_e scientific

determ£nations_ conducted on the satellite. The system includes
u

a number of devices, continuously memorising data of scientific

measurements during the flight of the satellite along the orbit.

During the flight of the satellite above the ground stations th_

"memorized" information is transmitted from the satellite at high

•rate.

The system of temperature gauging, available on the satellite,

_. continuously records temperatures at various points of its surface

-_ _ and inside it.

Automatic control of the whole scientific and measuring

instrumentation, its intermittent cut-in and cut-off is
o : •

_., implemented by electronic time-programming device. This device

also issues periodically time-breaks with high accuracy, which is

required for the subsequent correlation of the measuring results

to astronomical time and geographical coordinates.

The stable temperature conditions on the satellite are

provided b_ the thermoregulating system, which is considerably

improved in comparison to those used in the first sate_lites.

!
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,; ! The heat is regulated by changing the forced circulation of

nitrosen gas in the satell_te_ and also by changing coefficient

of the intrinsic radiation of its surface. Fitted for this

purpose on the lateral sur£ace of the satellite are adjust&hie

. shutters, made up of 16 separate sections. _,.._y are opened and

: ::" closed by electric drive, controlled by devices of thsrmo°

i°, _' regulating system.

. Studg of ionospheret

_;_!i. The study of ionosphere figures very prominently in the

.:' program of scientific investigations by msan_ ofthe third

_ soviet E_rth satellite.

:' i A number of important characteristics of ionosphere are
! . : !

i ,S i hardly known° Until now only in single rocket tests direct

; data were obtained regarding distribution of electronic

i concentration in altitude in the outer region of ionosphere, lying
, ,+

," above _00 km. Even less infc.rmation is available on conoentra_ion

of ':" of ions. Information regarding chemical composition of ions_

.,_. highly important from the vie_point o_ explaining formation of

_:. ionosphere and laws of its time variation, are available o_y

for ©omparat£vely low altitude_. Xnformatton regarding ionospheric

,_ heterogeneities ape m_agre and controversial.
:g

°_.... Detailed study of the structure of ionosphere and invest;gatton

" of its main characteristi¢_ is one of the most important geophysical

• _ problems. It shouid be pointed out, that the reeol_tion of this
,r
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I' problem i_ of primary value for providin_ reliable radio-commun$cation

", : of the _arth with ¢o_=i¢ rockets, and aloo for the accurate
i

i
• ' radio-measuremettt8, connected with the flight of these rockets.

i

i Just as during the flights of the first two artificiali

Earth eatellitesp an extensive program is bein_ conducted during

:" the flight of the third Soviet satellite of the propagation

obsergation from ground of the rad._.o-wavee, en_[tted from the
,, :.

° satellite. Measurements and recording is bein 8 carried out of the

..... Doppler's frequency of received radio-waves, field intensityl

:':; instants are being fixed of the "radio-rise u and "radio-set" of

° the satellite I measurements of the _otation of plane of polarization

:" o_ radio-waves, measurements of the angle of arrival of radio-waves.

:_ The results of these observations should provide an extensive
o

material on the _tate of ionosphere.

=_o._ Besides the terrestrial measurements direct measurements of

:'_' ionospheric characteristics are being conducted from the third

_l '_ _ r " _V_ et satellite= "

°_' The _ecifics of the direct ionospheric measurements b7 means

°_ i of the satellite's devices is, that in contrast to methods, based
L

on the study of radio-waves propagation, the meamurement resuA_s

.... ) arc not dependent on ¢haraQteristic8 of the whole thickness of

_ ionosphere between the Earth and the satellite and on procesBes

occurring within it.

:o, Determination8 are bein_ made on the satellite of the ¢har_ed

/

4

o • "

...................... _- ..........._ ::_; -_ ......._..... ........ : :: - :_ _ ,=,_ oo .............
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paz4:ieles concentration in ionosphere and m_n spectra of

positive ions. Besides, the intensity measurements of

-: eleotro-statlo field olose to the surfaoe of the satellite, vhlch
!J

_ affeots the results of these tests, the listed measurements

soap.me on_ single set of tests, supplementing eavh other,

Meuurements of the Concentration of ChoKed Pa_tleles.

_here are three main types of free sharked patti,leg in

! ionosphere - positive and negative ions and eleotrons. The sum

i of the concentration of negative ions and electrons in equal to

i ...... eonoentration of positive ions. _he ionosphere is electrically
!

neutral. Therefore, by measuring ooncentration of positive ions,

i it is possible to determine the total oonoentration of free charged

particles.

The study of radio-waves, reflected or transmitted through

the ionosphere permits to obtain information mainly regarding

electron oonoentration, sines the offset of heavy oharged particles -

ions on the propagation of radio-waves is over thousand tines

weaker than the offset of lighter electrons. _ until recently

the radlo-wave8 were the main mea_s for ionosphere investigation,

: all basic information on content of oharged partAeles in ionosphere

_ referred to eleotrens. Practically nothing wag known regarding

dis_rlbutien of ions.

o

-_ For measuring the ooncentra_ion of positive ions along the

orbit, two reticular spherical ion traps were set up ab,_ve the

surface of the satellite. Inside of eaoh trap Is a spherical
collector, which is under the negative potential in res_eet of
the sheatM. The electric field induced in this way gat_aers into
oolleetor all the falling into trap positive ions a,ud pushes out

" the negative particles. Sines the velooity of the satellite is
many times greater than the average velocity of ions due to heat

' ,' " " ..... _ _ _ _ _ _ _ '_'_ _' _ _ _ _ _ _ _:_ _ _'_ _. n_ _ ' _ _ _ _ _ _" _ _'_' _ _ ......... m_-- "" _ "
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! flux onto the _urface of the trap is fully determined by the

. ' motion of the _atelltte and doe8 not do,end on the air temperature

_... varying with altitude, and on the ox'aentation of the satellite
' 01

,i in relation to its velocity. _he exoeptto:_ i_ the ¢aset when

_i the trap get8 _nto the region of extremely high zarefaction,

'_N: formed in the wakeof the satellite. In the presence of two

:_: traps, arranged as above, at least one of them is always outside

- ,_ ' this region. From the intensity of ion current, flowing into

the collector of the trap within the flux, it Is possible to

_ : , determine positive ions concentration in the vicinity of the

_ , satellite.

-_,i_i:-_ The bond between the measured ion current and the ion

._, , concentration is quite simple, if th_ electric potential,

"' acquired by the satellite during flight in ionosphere, is quite

_]} low(for instance, _ot over 1-2 volts). But if the potential

i= is high, it may substantially affect the intensity of measurable

" current and should be taken into account. For this purpose the

..... reticular shells of the traps get intermittea, short tension

.. impulses relatively to satellite body. This takes off _o_t-ampere

"., characteristicss which permit to bring-in correction for the

/i effect of the sa_ellite'a potential on the flux of ions, _ettin_

in_o the trap. The device makes it possible to measure ion

i concentration from tens of thousands to five million of ions in a

[ oubiO cm,,
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Measuring the concentration of pooitlve iona will for th_

: first time enable to obtain data on compiete concentration of

charged particles in iono_phcre above v_riou_ geograrhical arean:'c.

of F_arth at different latitudes, and also regarding it_ changes

"', with transition from sunlight region into the shadow re_ion and

_ vice-versa. These data are highly important for understanding

interaction of solar radiation with _arth atmosphere.

::i!:_'i Comparison of measurements, conducted in the region be_.ow

..... " the so called principal ionization maximum at altidue _00-350 km,
i _,,o

i ..... : with observation resu] ts of the ionospheric stations on the ground,

_r enables to draw a nuBber, er conclusions regarding concentation

of negative ions at these altitudes and air ionization,caused by

_._ the motion of the satellite itself° It may be expected, that

: concentration measurements of positive ions will provide new data

! _ on the structure of the outer region of ionsophere0 supplementing

_ _°_ data on this region_ obtained in the launching of rocke_e and

L_: :_ first artificial _arth satellites. It may also be asstuned, that

i ':_;°" dimensions will be measured of ionospheric heterogeneities.

. Investigation of composition of the ionosphere:._ IH i i lie i

",, Earth atmosphere consists of a mixture of various _ases,

_. Its composition on the Earth surface is quite well known.

o Information on the composition of the upper atmo_pheric layers

is at present rather controvers._.al. One of the most important

-._ _ ._,haracteristi¢ of gases, which make up the atmosphere, just as

_:i,_' of all _he existin_ chemical elements, are their atomic and

_ i_ _ "o o _ _ "'............................"','"- "................
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. molecular we¢l_hto, generally expr¢ooe_ in arbitrary unit_,

./,- _o called atomic mass untto. '_he atomic mass unit Is 1/16 weight

of oxygen atom. '_he molecular weight of oxygen co_poQed of tw_

atoms is 32. Atomic ,_ei_ht of _trosen i_ lg, molecular weight -28.

+ . By analysin_ molecular and atomic weight6 of variouo

i ° compounds and'mixtures, it is possible to come to conclusion a e

i ._i.. to their chemical compositio_. For determination o_ atom_,c and

molecular weight_ of elements an_ their compound_, reciting up

some ettxture, the use is made of mass-spectrometers.

.... Mass-spectrometer, set up on the third 3oviet satellites

is designed for mass spectrum determination ot positi_c_ ions

L, present in the _arth's ionosphere. With the knowh masa_ nu®bers

of ions, it is possible to draw some conclusions regarding chemical

_._- composition of ionosphere.

:: The mass-spectrometer tube - sensitive element of device -

o_ communicates with its open input orifice directly wi_ the

surrounding space. It contains a number of fine wire gr:_d electrodes,

arranged to certain, exactly fixed distances one from another.

Beyond the grid ie the collectors which is a metal plate collecting

ions enterin_ into mass-spectrometric tube after pae_ing all _rids.

_ The electrodes oz the tube are fed with various direct and

" alternate voltages, _enerated in the electronic block of the

i mass-spectrometer. These voltages are selected in a way, that only
j.

those tone may reach the collector, which have passed through the
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i-' .... " tube at certain optimum apeed. The ions, which pass through

,_., i the tube at s De_ higher or lower than the optimum aannot L;et

.. into the co" .tot, The speed, with which the ions pass throug_

) ,,,, the mas_-spectrometer tube Is determined_ on one handt by their
q

-',.: masst _nd on the other - by ion accelerating voltage_ applied

_)_g,-' to soJe of the tube 6rid,

!o_, The accelerating voltage changes interuzLt*-_tly from zero

-"-'_:!i,," to its maximum value. Because of this the optimum spe_d is

_. co_uniaated in turn to ions with different mass number_. _hen

o

. ion5 reach collectcr_ there is emersence of a current imp_se

,_i'_' in its circuit_ _hich t._ amplified and tran_n_tted by radio-

._. telemetric system to the _arth. Transmitted simultaneously

_:i_4 is the accel'erating voltage available at the moment on the grid_

r: of the mass-spectrometer tube,

°;';; i! If present in ionosphere are only tons of a s_ncle masc, the
. '_ . i _

P4._:' reception station records only one impulse off ionic current

_ill during each variation cycle of accelerating voltage. '_lth a more

!°_:- composite ionosphere the record_.ng is of two or more t_pulses

::-'_" i durLng each c_cle, gass number of _ons, corresponding to ea_.h

. .. impulse, could be determined by comparing recording of mass
%

°,_: : _pectrum _ith recordSng of mass-spect-_ometer accelerat_n8 voltage.

::'/_":.- ] F_ectrostatic fields investisation_

I As a result of some processes ta_n8 place both in the

' i tnteeplanetar_ space and in the atmosphere itself_ _he Earth wi_h

i ,°q

-_i- ,!."". ito atmosphere as a whole acquires a certain electric charse,

_._ . !
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The electric field generated by this charge should affect

! - the speed and direction of charged particles flying in the

interplanetary space. It may affect a number of geophysical

_ phenomena (Northern lights, etc. ). Data on electric fields

in the upper layers of '_he atmosphere may help considerably

i .
: elucidatin Z the causes of the existence of the negative

! Earth charge and the positive htmesphere'.oharge_ which _ause

difference in potentials between the Earth and _onosphere of

i_'_, some hundreds thousands of volts.

Although in a number of theories explaining the origin

of polar lights and corpuscula_ flux, the presence is assumed

of electric fields in the upper layers of atmsophere,dlrecto

:,i; measuring or their indirect determination was never done. The

_ fact is, that well-conducting layer of ionosphere Frevents

penetration of electrostatic fields into underlyi_l_ layers of

_ atmosphere, just as it would have been done by a gigantic

_: _ metal screen, placed instead of ionosphere.

The same cause prevents measuring by means of devices,

located below ionosphere, electrostatic fields existing in

the interplanetary space.

Measurin_ of electrostatic fields by mean_ of satellites

is complicated by the fact, that any body, placed in the upper

°. layers of atmosphere, should acquire electric charge, the-field

' of which, if it is nnt taken into account, will distort the measurin_
/

_( _!!, results by addin_ up with the field being measured.

"o_ -_: tt_ -,_-_ - i_ _ .... ......
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• _h_s charge appears due to inequality in the speed of

electrons and positive ions, f_ling onto the surface of the

satellite, and also due to such pehnomena, as photo-effect,

i.e. pull out of _he electrons from the surface of _e

_ . satellite _ -:" ' by light and other radiations.

%

: _ The use of satellites for the study of such characte_stics

.,. of ionosphere, as concentration of ions and their mass spectrum,

_:" _ requires taki_ into account the disturbances which the satellitei:
i

_: . introduces in the eur_unding m_i_. Therefore electric

,' charge measuring of satellite inducing redistribution of cbmrged

p_ticles in its _cinity, is desireable _so for confirmation

....... of results, obtain_ by these tests. On the other hand,

" infor:ation regarding electric charge combined with data on

concentration of ions may make it possible to deter_ne in some

cases hardly measurable characteristic of ionosphere, as its

temperature.

The _paratus used on the satellite consists of two

'_:' sensitive electrostatic nuxmeters with common control circuits.

It is constructed in the form of two data units, arranged

i s_me_ic_ly on the lateral surface of the satellite, and a

block _tn a_lifiers.
i

'_. The principal part of each d_a u_t is the measuring

electrode - a ten-sector plate, connected with the satelli_

: body t_ou_h resistance. The plate's surface seems to be a
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part of the satellite's surface. This plate is periodically

shielded by another screenin_ plate, rotated by the electric

motor. Since the measurinE plate is a part of the satellite's

;, surface_ then, when it is open the fractions of the satellitees

" intrinsic charge and of the charge, induced by the external
i ,'

: electrostatic field are present on it. When this plate is

i shielded the charge runs-off.

_ During the rotation of the screen the charge of measuring

plate periodically discharges alone the resistance, buildinE

up on it alternative voltaEe_ intensity of which is proportional

to the size of the plate's ¢harEe. This volt_e amplifie_,

:-° becomes rectified and fed into the input of the radio-telemetric

_ system. The adopted patt.rn of measurements permits to determine

: the intensity of elec'_rc, static field, and the use of two

symmetrically arranged data units of electrostatic fluxmeter

i i: provides the possibility to determine not only the intrinsic

charge of the satellite, but also the external electrostatic

:,_ field.

During operation of the apparatus a special control

'_ system enables to check the reliability and accuracy of measurements.

: Measurinz of the _arthes maEneti¢ fieldli ! i ii H

F

: _. The effect of the Earth'_ masneti¢ field is defined by

• _ observing artificial indicators of tbatype of ma6netic needle¢ ,

J

i

m
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: rotating loops, etc. placed within it, as well ae by a

_° whole series of geophysical phenomenal deviation in polar
!
: : regions of charged particles emitted by the Sun, deviation

_-- of cosmic rays, polarization of radio-waves. Distribution

' of magnetic field in size and direction is known in detail

_:o. only above the continents in the immediate vicinity of the

!_ili_ Earthts surface. The data are widely used in the explor&tion

7

_: of useful minerals, shipnavigation, aeronavigation, etc.

,.": The nature of terrestrial magnetic field is until now

:,, unknown'. As a result of prolonged measurements of the Earth's

magnetic field in special observatories it has been fixed, that

J

o. it is time variable. The highest intensity changes of magnetic

_J field are known as magnetic storms.
o

i_! The analysis of observations has shown, that the main

.'_ part of the Earth's magnetic field and its secular variations

:_ is caused by the sources within the Earth° And vice-versa,

, the main sources of the short-period variations of the Earth's

!-:::::,ii magnetic fleld and masnetic disturbance@ are outside the Earth,

_' in upper layers of the atmosphere.

; ' In the first approximation the magnetic field of the F_arth

_o : coincides with the field of magnetized sphere or a stron8 maznet

! _ " distance between the poles of which i_ very short, moreover the

northern pole of this magnet is in the southern hemisphere of

!

li _azth, southern pole - in the northern hemisphere and the axis

i
:". h
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l has an angle of 11._ ° with axis of rotation of the _rth,
i

This simple pattern is complicated by the 8upoz_poeition of

the fields of continentals regional and local anomalies. An

example of the first is the East-3ibirian magnetic anomaly,

taking up considerable portion of the continent.

The sources of local magnetic anomalies, for instance

_'"_ of Kursk_i anomaly, lie in the topmost layers of earth crust,
o

and the anomalies themselves are quickly decreasing with

altitude. There are quite controversial concepts regarding the

source localization of continental anomalies.

Mathematical methods permit to estimate the field at

high altitudes, if listribution of the field on the surface

zs known. Definite information regarding the structure of the

Earth's magnetic field at high altitudes is provide_ by the

observation of the intensity of cosmic rays at various latitudes.

The most mysterious is the fact, that the distribution patterns

: of the Earth's magnetic field at high altitudes, from magnetometric

data on the ground and from cosmic rays observations are not

coinciding. Direct intensity measurements at high altitudes by

means of magnetometer, set up on the satellite, will make it

possible to throw some light on the cause of the observed

_ divergence.

3etting up of magnetometer on the satellite allows to

carry out in short time the magnetic survey throughout the

Qlobs. _uite exceptional possibilities are being provided
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_ for inve_ig&ting the Vlri&bls 9offiSh of magnetio field.

, i

:. _ According to the present day concepts, magnetic disturbances

'_ i are caused by high intensity currents, passing in the ionised

layers of the atmosphere. At present there is only one known

direct experiment, accomplished by means of magnetometer,set

-_ up on a rocket, which indicates reality of these current s_tems

_ existence.

The satellite in its motion along the orbit will intersect

'ii, many times the ionized layers of the atmosphere. Then the

_"i_ existence o£ current systems could be marked from the intensity

°; Jumps of masnetic field. Separation from the intensities measured

by magnetometer of the field of the part, pertaining to the

i field of the assumed current systems, could be accomplished

only by special methods of observation and data processi_. Due

• to the indicated cause the investigation programs of the spatial

_ii distribution of the invariable part of the _arth's magnetic

field and the variation field generally can_Aot be combined in

, one experiment.

The main problem of the experiment on satellite is the

i spatial distribution investigation of the invariable magnetic

, field at high altitudes and comparison of the spatial distribution

of similar inbensity lines of magnetic field and the similar

intensity lines of cosmic rays.

. ,

. , Measurement of magnetic field from satellite is bound with

i./
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considerable difficulties, specified by the fact, that the

_, position of satelZite in relation to vector of the _arth's

"_', magnetic fie_continuoual_ ¢han_es; magnetometer should have

high sensitivity with high range of measurements; data units

-' . of magnetometer are affected by magnetic details of other

0.. apparatus on board.

: .: 8st up on board of satellite is a magnetometer0 which

",' enables to overcome these difficulties. Zt is a device,

, measuring unit of which is automatically oriented toward the

total vector of the Earth*s magnetic field at any orientation

..... of the s&tellite. The measure of magnetic field and its

variation is the compensation current, passed along a coil,

_, fitted on the measuring ul_'kt, in direction to compensate ftLl.ly

° " the Earth field in a volume, taken up by the unit.

Two potentiometri¢ data units, set up on the orientation

_ ; point, permit to determine position o£ the satellite's body

. I in relation to earth ffield and rotation speed of the satellite

around its own axes.

(

!' ,ii _tudy of, cosmic, ray_:

i Cosmic radiation investigation pemmits to obtain info_mation

regarding the ori_ination processes within the outer space of

° particles, possessing very high energy. F_vtng within the

_: Universe, these particles expe_ience the effect of the matter,
!

_- _ o_ .... : " ,- ,o..........17o
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through which they are flying. Cosmic radiation is affected

",° by processes, taking place in the 3un and, in particular, by

the flux of corpuscles, projected out of its depth. Under

___: the effect of electric and magnetic fields, present in these

fluxes, the intensity of the cosmic radiation changes.

_/: _ Changes in the state of interplanetary space, surrounding the

Earth, also results in changing the nature of motion of theo:

t

_.oi. cosmic ray particles, originated in the most distant parts

o o
of the Universe and moving toward the Earth. Sometimes there

o .

i! are high power blasts taking place on the Sun, resulting in

origination of cosmic rays. These processes are still little
i

' known, and their investigation is of great interest.

As a result of cosmic rays deflection in the _arth°s

_;!. magnetic field, the equatorial areas of the _arth could be. :

"" reached only by particles with energy of over lg billion "

• electron volts. _igh latitudes may be reached by particles of

_--_-")_ very low energy. By shifting along its orbit the satellite

makes it possible to r_cord separately the cosmic radiations

of different energy.

The connter of cosmic rays, set up on the satellite, will

enable to obtain new data regardin_ intensity variations and

..o, energy spectrum of -nsmic radiation.

The search in the compositions of cosmic rays for the

finest light particles - photons is of special Gignificance.!
u ;

a"

r , :
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.. Pho_.ons, having cohsiderable energy, the so called gamma-rays,

could point out better than any other component of cosmic

T radiation, where this radi_,tion originates. The propagation

of gamma-rays in the outer space should be practically

rectilinear. Therefore by discovering in what direction gamma-

rays are movie, it is possible to point out the location of

their source. In contrast the particles of cosmic rays, having
oo

_ _. electric charge, highly deviate in magnetic fields, existing

_- in the cosmic space, and lose the initial direction of their

"" motion.

The discovery of ganuna-rays in the composition of cosmic

radiation involves great difficulties, moreover, as at present

it is impossible to forecast their intensity. Satellite existing

for a long time outside the _arth atmosphere provides exceptional

possibilities for discovery of this new component of cosmic rays.

The device, set up on the satellite, make8 it possible for

• the first time to accomplish an experimental attempt to define

l

o_ ' gamma-_'ays in the primary composition of cosmic radiation. If

this attempt will be successful, it will be possible to speak

_ of the new method for investigation of the Universe.

i

-_ _ It is a known fact, that about 70% of the cosmic rays

__ primary flux, enterinc into the upper layers of the atmosphere,

" is c_-omposed of protons - nuclei of the lightest element - hydro, en.

Besides protons the primary flux of cosmic rays contains nuclei of
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other elements also. Helium nuclei (alpha-particles) are

i present in quantity less than _0%, and the nuclei of heavier

elements compose altogether about 1%. Although the number of

these particles i8 not high, but the energy contributes by

them is about 16% of the energy of the whole cosmic rays fluxl

It is important re. know more fully composition of the primary

flux,, Information on composition of cosmic rays, in particular,

is of considerable value for the answer to the question t

where and how 8_ch high energy particles are prod_e6d.

_ Quite a lot of information on the composition of
;

primar_ cosmic rays was obtained as a :esult of liftin_

instrument on sounding balloons. Hob'ever, it is impossible

to obtain a whole series of _ta on the primary composition by

conducting measuree,ent in the stratosphere, sinc_ even a

negligible layer of substance, which t3 always present above

the device, changers composition of cosmic rays. Upto now it is

:o* unknown, whether the cosmic rays contain by appreciable number

of 7Aeavier elements nuclei, than those of iron.

Settin_ up on artificial satellite of device for recording

_ heavy elements nuclei makes it possible to get an answer to

_i' this important question for science. 'l'he main detail of this
/

device is the 8o called Cherenkove8 counter. The action of the

: co,_nter i_ based on the use of Chere._kov radiation, ori_inatin_

in the case, if the char_ed particle moves In substanc_ at speed,

exceeding the speed of light in this medium.
L:_ r

_L _ ....... ! ' ............... ....................
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,._ An import_nt property of Chere_t.ov r_tdiation is that

the inte_sity of light flare 0 generated .. the substance with

the passage of particle_0 is proportional to the square of

L,'? , •

charge of the particle. Moreover the particles, movin_ at

speed leos than the speed of light in the substance, do not

:.'_ radiate light. 'i'his property of the Cherenkov radiation

_ permits to use it for 'the recordinc of charged particles0their

_o"/ charge determination and separation from the whole flux of

°: x_articles only those with sufficiently high speed.

'_he Cherenkov counter consists of plexiglass detector-
i "

! i.: cylinder, attached to the end of which is a photoelectric

_-:-:_,i'" multiplier. _,hile passing through detector the particle of

,. cosmic rays with velocity close to 300 thous, km/sec t generates

i o _ in it the Oherenkov radiation. The velocity of light in the

_'" plexi_lass is about 200 thous, k_/sec, and hence the conditions

i _ _ are there for the generation of Oherenkov radiation.

! _':_ The light, radiated in detector, is absorbed by the
i '

:, photomultiplier, wi-lich converts it into elec_,.ric signal and

""_ amplifies it upto a degree, required for the operation of device.

' " _he device sorts out all signals into two groups, corresponding

_ "i': to the flight through detector of particles with charge over _0

and particles with charge over 17. With each flight of particle

:,_ through Oherenkov ,=ounter the signal is given resardin_ which

group of nucleus has passed throuc, h the device.

__ _ __/:_. .................__...........:_-_ ........'_............ ,:_......
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°+ Inve_tigation of the solar .corpuscuLar radiationl

_i_'_ The sola, _ elsctromasnetic _adiat Jn encompasses infrared,

'J_': ' v£_ible, ultraviolet and X-raT regions of the spectrum. Sometimes

_= ;' ejected from the _un into interplanetary space is ionised gas,

! _ii!_i_ consistin_ o_' electrons and ions. With removal from the 3un
i ,C :

!.L_"!: a portion of ions becomes neutralized, i.e. converted into

! ordinary atom_. _he particles erupted £rom the aun are usually

_i-'_ denoted as corpuscular radiation of the Sun. Jointl_ with the

_'_ i corpuscular flux propaEate the related magnetic fields. From

_,i: various estimates the corpuscles in the vicnity o£ the _rth

_i , have velocity in the oraer of several thousands kilometers per

_,i second.
h ..... i

¢ During the passage ol corpuscular flux near the _arth

°; there is origination of magnetic disturbances, the most intensive

of which are called the magnetic storms, Simulteneously there

+ .+_i is emergence of polar lights. _ith penetration o£ corpuscles

o; into atmosphere its ionization increases both in the upper and
/

- ; _ lower layers, increased ionization in the lewer denser layers

_+; results in disruption of radio-communication, since there is

intensive absorption of radio-waves. Gorpuscular intrusions

o _tre accompanied b_ disturbance of thermal conditions in the

upper atmosphere.
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,, l'h_e maJor&ty af the aolar co_,u_o&e_ I_ cl_g_d p_rtSe].m_.

Theoe cotpuucle_ penet_a_t¢ into atmosphere moot frequeatl_ £n

,, the vicinity of _eomagnettc polea of the _arth in polar ge6iono.

Due to the curvature _f the traJectorieo in magnetic fieldu the
i •

charged particles penetrate _leo into the night aide of the
!

i Earth, close to polar zone_. Corpuscular intrusions take

i place also in moderate latitudes, but here their intensity

is lower. The neutral corpuscles could penetrate unhindered into

any place of the @lobe.

Information regarding the corpuscular radiation of the

3un is too meagre, and its nature and properties are little

known. Until quite recently the main information on corpuscular

radiation of the 3un was derived from the observations of polar

lights.

The artificial Earth satellites are an effective means

for investigating the corpuscular radiation of the _un. The

_ present time is specially favorable for thiu investi_ation_ as

the corpuscular radiation is i_tensified due to the rise in

eclat activityl

q

Set up on the _atellite are two indicators of corpuscles.

_o These indicators are flourescent 6creeno, covered by thin

aluminium foil of various thiol_neu_. In this way a rough

sorting of corpuscles accordinE to their penetration capacity

is obtained,
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"r_ •
: 0 ¸-'

! i

, ..... Placed in front o_ the fluo]'eecent soreen_ are diaphragms,

which limit the solid angle of the capture of corpuscles, Under

the effect of the corpuscle8 the J._luorescent s-reeno glow, in a
! -)

' similar way as the television screen glo_,'s when irradiated by! •

'_" electronic ray. 2he radiation of '_he screen t_ absorbed by
i_-J_ ,

,_o photoelectric multiplier. Its si_n_l is "memorised" by a

_.,, special device and then tPansn_ted to the _arth by radiotelemetric
o

_,. system.

.... , By means of thi_ apparatus it will be possible to obtain

, _ valuable data on geographical, altitude and diurnal distribution

of corpuscular flux. For direction investigation of corpuscles

:._ arrival the use is made of the satellites rotation. _he F_rth'8

mag_et._ field has the _apacity to reflect the chargl, d corpuscles

:" and force them to follow spiral paths along the magnetic lines

°_: of force. The neutral corpuscles may shift along the rectilinear

__: trajectories, These observations will provide ad, ditional materie.t

- " i or _ude,_ag the nature of cor_uocZee.

0,

BesiJe8 the recordtfl_ of corpuscular radiation of the

Sun the apparatus permi_,_ to obtain additionally the data on

o.. its X-ray rad_.atton, which _ill be reoorded b_ corpuscle

_' indicators. It will be possible to diatingui_h this radiation

from tits _orpuecular one by the directfon of its arrival and by

the abeenoe of reflection from the _arth'8 outface. _oreover,

_,, it could be marked by the time of appearance, ae the corpuscular

0
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radiation propa6ate8 slower than the electromagnetic radiations.

' Atmospheric presoureand density measurement s_

One of the most important geophysical investigations of the

upper atmosphere is the study of pressure :_nd density variation

with altitude. With these two parameters known, the atmospher_£c

temperature may als_ be deterz_ined at high altitudes.

_• Until recently this study was limited to comparatively

low altitudes, and it is only the high altitude rockets which

have made it possible to measure the pressure and density in

the upper atmospheric l&yers. At an altitude of qO0 km the

pressure and density are approximately ten million times lower

: than on Earth. _ingle rocket measurements are available for

altitude above 100 km, but these are hardl_ in agreement with

- indirect data. An essential shortcoming of the rocket measurements

is their ohort duration and the fact, that they are carried out

at particular points of the Earthes surface.

It is extremely important for geophysics to have data

on the density and pressure of the upper atmospheric layers at

every latitude and longitude, by carryin_: out measurements for

a prolonged time.

" The use of the satellites provides the possibility for

confir.,ing and extending the available concepts regardin 6 the

structure of the atmos_here. The prolonged presence of device
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at high altitude and comparison of measurement results from _u_n to

c

j turn will enable to conduct a detailed analysis of experimental

_ _ data and to exclude the possible errors of the test.

?

- _ith sufficient accu_a¢y o_ exT..eriment it will also be

i,- possible to evaluate diurnal and latitudinal variation8 of

i" density and pressure at high altitudes, where the satellite

L_: is fl_l_.!
. /

i "": Pressure gauges, set up on the outside of the satellite,

! ' is connected to the apparatus from inside. Pressure gauging

at the satellite in the range of qO-5 - 10-7 mm of Hg is conducted

- b_ magnetic pressure gauge, and in the range 10 -6 - 10 -9 mm gg -

by ionization _auge.

Hi¢r.omet e or investigati.onz
i

It iS a known fact, that in the space between the planets

:=: _,

•_: there is a motion of fine solid particles - micrometeors. When_ i

thqenter into Sarth atmosphere they are burnt. And the noticeable

! glow, discoverable visually or through telescope, is caused only

i : b_ comparatively 1,arge particles. The finest and, as may be

i:_ assumed, the most numerous particles of a few micron,_ in cross-
!

i section, cause such an insignificant glow, that it can neither be

_ discovered by optical means nor by any mean& of observations from

!_ the ground.

Radioloeation observations have fixed, that miorometeors,

i-e

I
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invading Earth atmosphere at very high velocities of upto
:1

70 km/sec, cause ionization of air molecules during their

! motion in the atmosphere. Following the flyin_ particles is

a wake of charged particles - electrons and ions, which is

discovered by radio-locator, Nevertheless even this method

does not permit to study the finest ox the micrometeors. At

present these particles could be studied only by means of

_. apparatus, lifted on rockets and, in particular, on artificial

..... Earth satellites.

--_' Study of the interplanetary matter is of essential

value to astronomy, _ophysics and astronautics, and also for
o

,,,, resolving problems of evolution and origin of planetary systems,

- since it permits to elucidate a number of problems, essential

if _ for the present-day cosmogonic theories.

! i DISCOV_IES,WHICH EXTEND KNOWLF_DGEOF THE. UNIVERSE:

_:_ _ Some results of the scientific investigations on the
third Soviet artificial Earth satellite.

i iii

i

_. : In accordance with the program of the International

i Geophysical Year a large amount of work was carried out in
'. !

the Soviet Union _ investigation of the upper atmosphere
• i

and cosmic space by means of artificial Earth satellites.

At the Universal Assembly of the Special Committee of the

i l_ternational Geophysical Year held in Mo_cow, _reat attention

! i'
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was paid to the papers of Soviet scientists, de_ling with the

! ..... study of the motion of Earth satellites, parameter gauging

i ," of _mosphere - pressure, density and temperature in its

i- " upper layers, investiNation of cosmic rays, masnetic field

! of _artht ¢o_uscular radiation of the Sun, micrometeorst

; _,' : _. study of the performance of solar silicon battles, vital

activity of live org_isms in conditions of cosmic _ight and

i !}: a number of other problems.

" Discussion at the Assembly of operations, conducted on! ,

°_" the artificial Earth satellites, has shown, that Soviet science

has progressed into the front line of World science in the
iJ'

• _ sphere of investigations on rockets and aatelliteQ. Considerable

!i:
yeisht of the Soviet Earth,.satellites enabl.d to arrange on their

_>, , i iHiii i i i

i-" board numerous composite soLent,ific ,apparatus. The high constructive

i , specifications of the _oviet artificial satellites assured normal

workin8 conditions of the apparatus on board. All devices

: operated at preset temperature_5-2_°C. The whole set of operations

_ " was fully automatized. All devices were cut-in and cut-off by

_ " means of _ special programmin$ device. Analysis of:radiotele_etric

_recordin_ show., that the whole scientific apparatus on the third !

:° artificial satellite o_erated normall_ and the planned, program of
i :

i . scientific measure,ments has been full_ implemented.

o ,

Study of the motion of artifi_ial Fdarth satellites has made

it possible also to obtain very valuable and interesting data

re_ardin_ air de_sity at the altitude o£ the satellites flight and

i .-- a whole serie_ of data on special features of their motion.

-"_' t i .... ,, • ...: .- ........ _

O0000002-TSE)05



!

_.

I ,,I

• i
i

,: ( e6)
i .

Dynamic effects in the motion of artificial _arth satellitesz
iii e

i The orbit of the artificial satellite is determined by

.:. _ a number of parametersz distance from the centre of the F_rth

° i to the most distant point of the orbit (apogee), distance to
,,i i

,_ ,, the point nearest to Earth centre (perigee), inclination or
i'+ i

5 orbit i - angle between the orbit plane and the plane of the!

,,/ i F4rth's equator, longitude of ascending node , which determines

._ the angular distance from the invariably directed into point

'+ of vernal e_uinox axis CX _o the intersection line 6f orbital

+ and equatorial planes, and also by the angular distance of

i+_ perigee from the orbital angle of ascent (Fig. 10).

'° If the _arth was a uniform sphere and there eas no

i _ atmospheric effect on the motion of satellite, the orbit wo_d

have remained invariable in space, i.e. the angle i, ,W and

distances to perigee and apogee of the orbit would have remained

_'i. invariable, moreover the _arth, in its diu_e_l rotation would

have been spinni_ i_ such an orbit as in a ring.

!,.i
,+

_. )_,.Dly two t.vpes of disturbances affect variation of the

satellite's orbit. It is the difference of the _arth's gravitational

field ( the field of larth attraction) from the field due to a

_ uniform sphere and the atmospheric effect. T_e first of these

factor8 results in position chan_e of the orbit in space. With

, this in the first approximation the inclination of orbit remaimB..

" + i +" _, '._ , . ++
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invar_able, but there £s change in an_les and . Thuo, for

/, _ instance, for the first, second and third Soviet satellites

_! the an_le varied at the start of their lotion by 3.157t

" 2.663 and 2.52_ degrees per day in direction east to west.

° At the same time there was a gradual shifting of perigee

+/ southward, i.e. change in the snElL , which was 0.g32 and

:_ 0.407 degrees for the first and second satellites and 0.326

+° degrees for the third. _ince the variation rate of these

_ parameters depends on the nature of the Earthts gravitational

: _ field_ it seems possible to confirm the characteristics of

/', _, the gravitational field. At present the knowledge of the

_' Earth's gravitational field is in such a state, that confirmation

...... of its parameters from the observed evolution of the satellites

"+' orbit z,equires very careful observations for a lone time.

#soloed _ XaopeO_e_.t

°+ {

,_ Fig, 10 - I. orbit plane6 2. direction to perigee ;,"

• 3. line of nodes! g. equator plane.

!,
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! With the motion in Barth°s atmosphere the artificial

satellite encounter air resistance, _his resistance also causes

...._ change of the orbit. _he mean radius of the satelliteOs orbit

_._ becomes smaller, moreover for elliptical orbit its change is

_ mainly due to reduced altitude ot apogee. Decrease in the
.r

altitude of perigee is considerably slower. Xn time the
. i+._

orbit of the satellite gradually approaches circular.
q _

i'i', Thus, for instance, for the second satellite altitude

:_ of perigee above the Earth's swrfaee during 1500 revolutions

chansed approximately by 2._kn, and the altitude of apogee -

*-*_ by more than 500 kn.

ii: _he shorter path, which the satellite has to traverse

_ during one revolution, and some increment in the velocity of

its motion in approaching the EarthOs surface results in that the
/.

_ time of revolution period gradmally decreases. The variation

_'_ rate of period depends on the magnitude of resistance force,

and the higher is the density of air at altitudes of the

_, eatellltees orbit, the greater will be the force of resistance.

_he direct bond between variation of the satelllte's erblt

and, in particular, change in period of its revolution and

_: density of atmosphere permits to determine free the analysts

: of period changes the _enaity of atmosphere.

-_ kLr density at altitudes above _) ks is _lll_.one of ttnea_

\,

i
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, _ le_s, than on the Sarth's surface. Therefore the resistance

_ force there io very low. Change in period of one revolution

,' _ is measured by the tenth fractions of a second. Thus, for
' I

i instance, chanffe in period during one day at the start of the
!,

i' motion for the first satellite was 1.8 sec., for the second

�€�„�satellite- 3.08 see., for the third - 0.7} sec. In order to

-_.. i! reduce the possible error in determining change in the revolution

i/r : period, methods of mathematic processing of a very large number
.

,i:: of meaourements are applied. High number of observations

. ,: persLit, to define incidental erroneous measurements and to
:i

,. determine uith high accuracy the evolution of the satellite's

orbit. Thus, from the first satellite 60,000 of rsdi-_technical

and gOO optical measurements were processe_, from the second

_ satellite 12,800 radiotechnical and 2000 optical. And tens of

o

thousands of measurements were already processed from the third

_,_ satellite.

Density determination of atmosphere from the observable

' retardation of s_tellites requires knowledge of their aerodynamic

_; factors. The value of aerodynamic resistance factor depends on

• the shape of the satellite, nature of the air molecules reflection,

and also on the orientation of satellite in relation to

°, oncoming flow. For estimation of aerodynamic factors results

of the rarefied gases dynamics were used. The motion of the

satellite dependin_ upon its center of _ravity was studied.

- i
t*
l
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If there wws no at_ospheric effect and other dieturbinfi faotors_

the motion of satellite with a symmetry axis would have been

a regular precession, ice. the satellite could have been revolving

uniformly around its longitudinal axis, which in turn would have

been rotating around another axis (precession _xAs). stationr_y

in space.

Under the effect of the atmosphere and gravitational field

_ of the Earth the motion of satellite n_ar the gravity center

becomes more complex! the longitudinal axis of the satellite

revolves near the precession axis, the position of which in space

Kraduo_ly vaa_ea with time in accordance with certain laws,

° varying for different satellites. Moreover, under the effect of

electromagnetic forces the rotation speed of the satellite

decreases. Analysis of test results on investigatlon of solar

.°_ radiation enabled to draw some conclusions regarding the motion

close to the gravit_ center of the second satellite at the start

of its existence. The second satellite performed precession

o close to the axis, which had with the longitudinal axis of

satellite an ankle of 86 °. The precession period was about

o 206 see. A number of conclusions regaraing the _otation of

sa_e!lites was possible to draw from the observed variation period

of their luminosity.9

°° _agn_ometer set up on the third satellite flxes position

of some of the satellite axes in relation to magnetic field of

the Earth. Precusing of masher.meter's reading permits to

- e&lculate quite accurately orientation of the satellite in space

and the characteristics of its rotation.
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_ ,. !_nowlodge ot or:Lentat_ou is required for the oorrect

8nalys_.e of measurins results by devices0 set up on the third

_ 11

satellite. Horeovor, calculation of the satellite'8 orientation

pcz_tts to check _ number of theoretical deductions, made

previously of its motion close to the gravity center, The obtained

?_i i tentative results 8how, that the motion regime o_ the _hird

satellite was also close to that of regular precession, moreover

i:_/_! the longituainal axis of the satellite is at an ankle of 8_ ° to

i _°'i_:/i precession axis, The precession period is approximatel_ 1;0

, seconds t and the period of satellites8 rotation olose to 4as

i _/_, longitudinal axis is about 18 minutes, Change in the direction

_ of precession axis in spacd was also defined.

_ The atmosphere at a given altitude from the Earthes

! _,._ surface could be characterized by two parameters - its den_Lty

i : and altitude of homogeneous a_mosphereo The altitude of the
i !

_. r J ; homogeneous atmosphere is directly proportional to a_r temperature

and inversely proportional to its molecular weight. Thus, oleos

° '_ to the Ea_th*s surface, where the average mass of molecules is

"" _08-10 "2_ grams_ and temperature 4s 27_ degrees on absolute

scale, altitude of the homogeneous atmosphere $8 7.9 ks. The

reduction rate of density with altitude depends on this

parameter. The lower is the altitude _f the homogeneous

: atmosphere9 too. the lower Is the air tom_eratare and the highsr

. is its moleoula_ weight_ the higher ie _;he rats of atmospheric

density reduction _tth altitude, _ateJ.l_ts in motion along the

o°- orbit paeeee at various altitudes fr©m the hrthee surface and

i the resistance force vartee°
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i :,, ?,'heoretical analy_lo _howo, that the variation rate of

_ ' the s_,tellite's revolution period 18 determined m_inly by

, the _roduct of atmospheric density by the squ_re root __rom

._ altitude of homogeneous atmos_ohere at the altitude of the point

i_-_. of orbit nearest to _az-th.

As ,a result of the anal_sis of satellites retardation

_:..... averace density was determined at the altitude ,of the, _rbit's,,

. perisee ( 226-228 kin), which was found to be equivalent t_

..i': t._ree ten-millionth _r_ms in one cubic metre, This v_lu_'.

_:, exceeds about _-I0 times those, w_lich previously adopted in a

number of atmosphere modei_ composed on the basis of theoretical
!

! _: processin_ of the rocket ob,_ervations,

,i

_ Durin_ the life-time of the satellite the point of orbit

i_.: nearest to _arth shifts in space: has its appr_¢h to Earth

is under the effect of the atmospheric resistance to the motion

of satellite and v_riation of its latitude and longitude.

!-_' _osition ¢ompariso_._ of the nearest to _arth point of o_b'._ and
i 'i''

!_ the observed at the same time retardation of the _tellite permits
o ,

i_ to deter,_ine _he characteristics of the atmosphere _bvve the

points of the _;arth*s surface different in sun-light and latitudes.

! As a reo_lt of the _nalysi_ oI r_ta:_-dation of the first two

_o _oviet satelli_o_ it was define_, t_at with transition of orblt_

._,, periEec from the ni_ht-_ide to dayl'_ht the brakin_ varies

i in a way, that the determinable i_roduct of atmo_phe_ _c density
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"_ by the uquare root out of the altitude of homo_;eneoue atmoap|,e_

.... increaoeo by 20-30_.

Tentative analysia of the third oatellitele retardation

"': has made it possible to ,lefine the diurnal variation8 even

more clearly| with transition of perigee from mid-day atmosphere
• T

to the night atmosphere there i_ decrease in the product of

atmospheric density by an amount more than one and a half

:_-_._:_" times of the square root of the homogeneouG atmosphere altitude

_o: retardation analysis of the second satellite also defiz_ed

reduction in the atmospheric delzsity wigh transition from

. northern latitudes to southern. Further study of the third

_' _- satellite's retardation will make it po6_ible to confirm

quantitative conformities of diurnel and latitudinal variations
o_,_

of the atmospheric parameters. Us in_ data on atmosphere.obtained
i

•' by mean_ of the artificial satellites, it will be possible to'i_ t • tim t t ii t H

_, plo t a model of atmo_.phertc density distribution within a wide

_.° range of altitudes.

°i

.......,,,, Result,. of atmospheric density, , E au_ing:

"_ Pressure gaugin C on the third Soviet artificial _arth

_o satellite in section8 of orbit _.'ith lowest altitudes was conducted

by special magnetic electro-d_ucha_gin_ pressure 8auses within

° 10 -5 - 10 "7 mm H6, _nd in sections of orbit with high altitude8

in the interval 10 "_ - 10 -9 mm tl6,,

: The presoure gauges, set up on the third eatellite_ were

:. arransed on the bod_ and had contact with the surroundin6 space.
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". _,}me tissueafter the exit of the satellite into orbit the

gaussu were opened by a _pecial break2n)3 mechanism, a_d their

hollows filled with molecules of surrounding matter. In the

thermo-ionization _auGe molecules fallen into its cavity

collide with electrons emitted by cathode (incandescent wolframium

_o_ filament) of the gauge. As a resu_lt of collision the molecules

: become ionized and the forming positive ions are collected

: on the electrode grid (collector), which is negatively charged.

_i,_ The number of positive ions is proportional to the number of

-_? electrons, flying per unit of time from cathode to anode. The

, measure of the gas pressure will be the intensity of ionic current•°Cl

°iil taken off the collector.
i!

In the magnetic electro-discharging pressure gauge the free

-_!! electrons, fallen _ointly with gas molecules into its cavity,

,_ are twisted around the magnetic lines of force of the constant

_ _ii: magnetic field, which is induced between the anode and cathode

from the constant magnet. Colliding, with molecules the electrons

", induce their ionization, as a result of whic" there is disch0rge

.,_ outspent in the clrcuit of tl'c,pressure gauge proportional to the

_>. amount of formed ions.

/ The use of ordinary g_uges i'or measuring pressure of the

_"_ indicated range in ionized medium is impossible, a_ the currents,

.... formed in the guage by the ions present in free atmos£_here :_nd

electrons, are compc, rable with currents in gauges, which are the

measure for the atmospheric pressure.

r ._. L_ .. . _ ..... .....
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gas ge_eration. _he process of _asuin_ is specified by the

fact, that gases may be present on the surface of the satellite

captured from the lower layer3 of the atmosphere. This process

could be quite active due to the low density of the _urrounding

medium. Moreover, if the satellite itself is not sufficiently

air-tight, gassin_ is pesslble from inside the satellite.

All this may cause appreciable distortions in the reading of

the pressure gauge. In order to eliminate the effect of gassing

_ on the reading of tl,e pressure gauge an extensive work was

conducted on tii_ie determination of various constructive material

degasing and the build-up of high-quality air-tightness of the

satellite. On the basis of these investigations and calculations

the selection was made of material for the construction of the

satellite and requirements determined of its air-tightness.

I

Atmospheric pressure and density are complex functions

of the pressure gau_e reading, velocity of satellite, its

orientation _n space, composition and temperature of gas in

. atmosphere and in the pressure gauge.

z In order to provide reliability and control of the gauges

operation the third Soviet satellite had two thermo-ionization

and one magnetic gauge. In accordance with the program, the

measurements were conducted for a week. During thi_ time pressure

and del,sity of the atmosphere were measured at various _eopra_hical

i latitudes, longitudes and altitudes.

Analysis of the processed materia ! _hows, that density at

_' _° ' ;,;,I _,i,,,IIi"l T-_'] ................. |[_,II,,, ......... ii=r:]_r_ .................
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! altitud_266 km is ten billion timeo lower tha_ on the Narth'a
il

:I: 6urfaoe I and with the incremen _ of altitude by 100 km more .i.t

_ .....decreases ai_ain 10_12 times. The6e result_ are ¢oneistentwith

:; densit_ d.eter,mination from,,theretar_ation of satellites.
'i

": Determination of the I Ionic composition of ionospherg:
/

° Set up on the third goviet artificial Earth satellite

was a device for the ionic composition invest_ation of

*_. ionosphere.- radlo-frequency mass-spectrometer, desisned for

_ mass spectrum determination of positive ions, present in the
J

.; _th*s ionosphere.

i

" The most important characteristic of g_ses in the composition

,_. I of atmosphere ( as of all the existing chemical elements

_ _ generally)t is theix, atomic and molecular weight, which are

- _ _sually expressed in arbitrary units, t_e so called atomic

! mass units. The atomic mass unit is 1/16 of the oxyEen atom

i weight.

By an_lysinE mo_ecular and atomic weight of various

. compounds and mixtures it is possible to deduce their chemical

compositions
/

The principle used in the radiofrequency mass-spectrometer

i8 the division of ion8 by velocities. The main detail of

device is the' spectrometric t_be, which is electro-vaccum lamp
J

of special construction with a high number of plane-parallel

_, _ grids. Beyon_ the grids is a collector - metal plate, which collects

: i_. ions enterin_ into ma_-speotrometric tube after they passed through :

_ ."' all ttze _rids.
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Th_ tube's electrodes are fed with v_rious direct and

alternate voltages. They are selected in a way, that the

collector may be reached only by those ions, which passed

through the tube at certain optimum velocity.

'when the ions reach the collector, an impulse is generated

in its circuit. Mass number of ions, corresponding to each

_' impulset can be determined by comparing the recording of the

mass spectrum with recordings of mass-spectrometer accelerating

voltage. New data has been obtained on ionic composition of

:_: ionosphere in a wide range of altitudes from 2_0 to 9_0 k_.

: The experiment conducted has shown, that predominant in

' this region of ionosphere are the ions of elementary oxyEen° The

ions were also recorded of elementary nitrogen, but in a

considerably lower quantity (3-7_/ of the oxygen ions). No ions

were discovered of molecular oxygen and nitrogen. Besides those

indicated, mass-spectrometer has recorded at the start of the

,' flight the ions water vapor.. Gareful analysis of obtained data

indicates, that this water owes its presence to the sa_ellite

itaelf, which has brought it on its surface into tho upper

. layers of _tmosphere. However the fact of the evaporatin_ water

vapors in the upper _tmosphere remains mysterious.

.... _ Ver_ .interestin _ from the ' biological point of view are the

: r.esults, of discoveri_ appreciable quantity of .ions at altitudes

_i of abo.ut 1000 kin! where accordin_ to the old concepts the Earth's

atmosphere changes into interplanetary Eas.
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! i' Fi_. 12 - Apparatus for measuring ionic composition
- (mass-spectrometric tube and electronic block).

Measurements on the satellite show_ that atmosphere with

!" perceptible density extends to considerably greater altitudes,

than it was _reviousl_ assumed.

_. Determination of the upper atmosphere degree of ionization:
i

Electrons, formin_ in the upper atmosphere with ionization,

play an imi_ortant role in the propagation of radio-waves to great

i distances. The upper atmosphere layers with high content of

electrons are like mirrors0 which reflect radio-waves and thereby

ensure their propagation beyond the direct visibility. Trajectories

of radio-waves, which pass through these layer, become curved.

Until now the ionization of the upper atmosphere was investigated

by reflection from ionized layere of radio-waves, sent out by

i special r&dio-probing etations. However, in that way it was

_ possible to investigate only re_ion_ below that with maximum
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content of electrons, l.e_ upto altitude o£ 300 km. l_i_her

. _ layer were found to be inaccessible for this investigation/

. method.

By means of a geophysical rocket of the Academy of

_: Sciences of USSR, launched 28t_l_b.1958 t it was possible to

_/: elevate radio-transmitters above the region with maximum

ionization. Investigation of their radio-signals, received
! . i '

_: by ground stations, permitted to determine concentration of

_. electrons upto altitude of 473 km. It was found_ that above the

maximum of ionization the electronic concentration drops very
• i

gradually. From altitude of 290 km, where it is maximum_ to

' altitude of 473 km it drops by not' more than half.
'i

' The third artificial satellite was equipped with a special

apparatus, having traps of positive ions. It permits to determine

• spatial and time variations of ionizatlon. Above the surface of

• the satellEte were set up two reticular spherical ion trapst

inside which was a spherical collector at negative potential
i

in relation to the satellite_s shell. The reticular sheath of

'L the traps were periodically fed with short voltage impulses

relatively to satellite body. During this volt-amper curves

were taken of the current passing throu6h collector trap, from

the potential of itu reticular sheath. Processin6 of these

volt-amper curves permit8 to determiner besides the positive ions

i concentrat$on, the eatellite_s potential in relation to surrounding

mattert which in turn _ermits to estimate temperature of electrons _

_..i in the upper atmosphere.
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(I_I)

Very extensive material was obtained by means of the

third satellite. It was fixed, that ionizltion distribution

is similar to those data, which were obtained by means of

rockets° However, since the recordin 6 by means of satellites

. was car.led on for longer time and above various areas of the

: F,arth, the obtained material is more extensive, than the few

i _ rocket,data. These results are of considerable interest. Thust

.... it was found, that the temperature of ionospheric electrons

: is much hi_her, tha_ that of neutral particles and ions

at these altitudes. This is unexpected resultj which requires

further study and explanation. Just now it is only possible to

_:., put forward various hypotheses to explain this previously

_ unknown phenomenon in the upper atmosphere. It is quite possible,

i ,

that the high electronic temperature is due to existence of

variable geomagnetic fields. Further study of this phenomenon

will enable to comprehend better the laws, controllin_ ionospheric

proce6ses.

_, _ The measured ne6ative _otential of the satellite at altitude
'i

_ i 795 km durin_ daytime was found to be about 6 volts1 and the

i concentration of _ositive ions at th e same altitude - in the

_. order of 160 thousands of ions per cu.cm. At an altitude of _2 km

the potential of th_ satellite was about _ volts I and the con-

centration - half a million ions in a oubic cm,

Meas_uTre_ents .of electrostatic fieldel

Measurements of the intrinsic electric charge of the

satellite and intensity of eleotrostatic fields in the upper

.... ,, _, ;_.......::=::_:,; ...... :._ _ ............... ;........ : _±.... .-- .__ .........._.... _........._.........._:_._.......
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layers of the atmosphere were conducted by mean_ _f two

electrostatic fluxmeters (highly sensitive electrometric

devices) t data units of which were set up at symmetrioal
_u

points on the surface of the satellite. Each of the data

units consists of insulated measuring plate, which opens and

.' closes 1500 times per seoond by means cf a special shield t

:, connected with the satellite's body.

.,. In the presence both of the external electrostatic

_, field and intrinsic charge, there is flow from the plate of

i current, which on resistance, connecting measuring plate with
i

• _ the satellite body, induces variable voltage, proportional to

measurable quantities. This voltage after amplification and

rectification, done b:, means of two-channel electronic block

• is fed into the input of telemeter. By mean_ of control

• signals from the programmin G device it was possible to check

• during the flight of the satellite functioning of the instrument.

Since the external electrostatic field and the field

_ of intrinsic charge are added up a_ _he point of one of the

_ data units, and at point of another data unit substracted,

- than from the measurements, conducted by both data units,

it is possibl_ to calculate both the intensity of the atmosphere's

field and the value of the satellitets intrinsic charge.

Control measurements durin_ the flight _" the satellite

establish the fact, that the ai_plied apparatus was operating

: _- normally.

' ";I ' "" "" _-'"'! -".' "' " 'k"l _.i_ , . _ , _ _ o _,o oo
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" tl •
)

I

Heasurements of the _atellite's electrootati¢ charge

have _hown, that the uatellite acquAres a negative change.
o,,

._,: The intensity of electrostatic field close to the walls of the

i,,. satellite was considerably higher than expected. If it is

_- assumed, that the charsing of the satellite i_ bound with thermal

- _ speed of electrons and concentration is taken into account of

the charged particles obtained from measureme"ts on the satellite_

":;:i' the temperature of electronic gas at these altitudes should

...... _' considerably exceed. ;he temperature of neutral gas t which
r ". i.

i,.,: _ confirms data, obtained by device for measuring concenteation

i, Of ions.
,_i! .

: Unexpectedly high was found to be t,_emeasured intensity

! :" : of the field in the upper layers of the atmosphere. Its value

is at least 10-100 times above the expected. This factl which

: ...... may be the key to understanding many processes in the atmosphere

i i_ as, for insta:_ce, causes of its ionization at night, needs further

i experimental checking _and detailed study.

Magnetic measurements:

.... On the third _oviet artificial garth satellite were

° ,i

_!_I accomplished for the first time the geomagnetic measurements,

the main object of which i_ the spatial distribution investigation

'_'". of the constant magnetic field of _arth at high altitudes and

•. r

comparison of the spatial distribution of t_niform intennity lines

of _a_netic field and uniform intensity liges of cosmic rays,
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: "2he geomagnet:Lc mea_ure,,ent_ on the _atellite i_ an

_;: extremely difficult problelu, since the large number of device_,

i _." set up in it, created considerable difficulties for precise

:, '_: intensity measurements of magnetic field, connected with

! ,_,. magnetic deviation, induced by the board apparatus. Therefore

:,,- it was necessar_ to take special measures for elimination and

i? estimate of magnetic deviation. _rhe same condition imposed

...... certain limitations also on the selection of magnetometer,

: _,_i: by means of which the geomagnetic measurement8 were conducted

- "__:-i_' on the third artificial Earth satellite.

i-i::_:i_: ,, ....-_..........
i

/r

Fig. 13 - Apparatus for measuring magnetic field of the
_' Earth (orientation node and electronic block).

o_ Magnetometer is a device, the measuring unit of which is
i •

automatically oriented in direction of the total vector of the

Earth's magnetic field at any orientation of the satellite_

O0000002-TS E10
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!. _he measure of magnetic field and its variations is the

compe_tio_l curgent, passed through along a coil0 set

.... up on the measurin_ u_t, in such a direction, that it will

fully co_ensate the _rth field in a volume, taken up b_
L i ,

_- the unit.

' " _o potentiometric u_ts, set up on the orientation

-'_: _ node of _gnetometer, made it possible to determine the

:._;: position of the satellite's body in relation to _rth field

and the _eed of its rotation around its own _is.

_ Magnetometers of this type are less sensitive to

heterogeneities of magnetic field and elect _omagnetic interferences.

_ Heterogeneity of the field and variable interferences affect

the stability and accuracy of magnetometers performance, but

do not prevent formation of the signal°

As a result of obtained material processins it is possible

o to draw a nu,,:ber of conclusions.

From the data of potentiometric units of the magnetometer'_

orientation node it is possible to obtain the exact motion

pattern of the satellite close to it_ own gravity centre. The

satellite, rotating around its own axis with speed of about

0.36 degrees per second, performs at the same ti,le prececsion

movement around the axis stationary in space with period of 140

seconds. From the available data it is possible to determine the

° absolute orientation of the satellite in space with respect to the

O0000002-TSEII
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determined aystem of coordinates.

, _ue to precession nature of the satellite's motion it

....: seems possible to exclude the basic part of the deviation

:_. error, bound with the apparatus, which surrounds the magnetometer.

This effect of the board apparatus was determined experiments, lly

:_;, in laboratory conditions. Knowing the maximum magnetic deviation,

_., it may be assumed, that the satellite's magnetometer moasures

.....' realistically the intensity of the _arth's magnetic field and

:,: projection of the magnetic interference vector for direction

=_ii of the Earth's magnetic fieldo

Analysis of magnetograms, pertainin_ to the terri_or_

,..,' of Sast-3iberian magnetic anomaly, shows, that this anomally

dampens with altitude very gradually. This experimental fact

.:_!i' goes against the geophysical hypotheses, based on the assumption,

that the sources of this continental anomally lie within the top

-_i: layers o£ earth cru_.

:!: Revision of m,terial permits to discover also singular

points characterised by comparatively brief, but quick variations

of magnetic field. In time they coincide with the passage

.'. of the satellite through layer F 2 of ionosphere.

_here are Grounds for assuming, that the discovered quick

_, variation_ _f magnetic field may be comlected with the assumed

_: current systems in the upper layer_ of the atmosphere. The

r
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authenticity of this aesunption should be checked by analysis

and ett_istie8 of the whole experimental material, The question

relardins the reality of current sFetoms existence has an

' exceptional sisntfioanoe for many problems of seophTsies and

_: fltrophyel©o •

Znvslti{ltion o{ mot4_r_c ps_iolesl

For inves_lgation of meteoric partisles on the th4rd

Soviet satellite the application was of apparatus, which pea_Lt8 _

_°_/ to record both the number of particles impact on the serials _f

-_ apparatus and their enersyo

Meteoric particle, rushing at speed of 11-70 ks/see, when

/:_ fs_ling into an obstacle - measuring devise - explodes. Therefore

its impulse cannot be measured, and the impulse, which i8 recordedt

is of the data unit material, ejected with r,zp_omion.

_'! Theoretical estimate has shown, that for high speed iupulse,

obtained by the meaaurins device with explosion, is proportional

to the energy of meteoric particle and depends on material of

_ the unites surface.

Impulse measuring was accomplished by scans of ballistic.

piezoelectric pickup0 which i8 s massive plate, suepen,dod on a

flat spring0 connected with which are four pt_,zoe'teetrlo cells

• of an_oniu,_ phosphate.

The shifting of plato under the impact of meteoric particle

. .... _ _..... _. , o _ ,." • .. -. .... -_._-_--,.................................. _
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Qauoee deformation o¢ p4esoelectrio ¢ollo _th lemur st eleotriG

;: voltage in the form of short-period danptns osaillationeo

+:,,, recorded bF tranetornor amplifier, which sottattss the number
r_+

_. of lmlJuloes in separate amplitude intervals.

_ ,,._ _ao piomoolootric pickups measure impulse toting on their

Pr'" surfaee in the range from 0.1 to 1000 grams per centimeter per

|' ':i
_ .... 8eeondo The ultimate eensttiw.t7 of the measurt_ app_atus

i _' permato to re©ord impacts of meteoric particles with masses

i -,I, of one billionth fraction of a gram at average speed of gO km

_ :+_ pot oo¢oad.

.... Piezoelectric pickups eith total area of 8_0 8qoem. recorded
_..

, on an average one impact for over 100 see. This corresponds to

:': density of meteoric matter loss than ten-billionth fraction of

gram per second per square metre of surfaces Besides this density
? ;

+, of meteoric matter the recording was also of brief high increment

°'+' of the number of impaet8_ reaching several george per 8q.m. in
o

second° The recorded meteoric particles and e_orgtes in theoi'

....' ' order of ten thousand8 ergso

.... + Studyot co,am,to rays:

; ",,: The study of cosmic radiation provides the possibility

of obtaining progressively nlw information rega_din_ the inception

• of part,else with very high chorales. _von the _irst felts

! on the second arttfi_ial F_rth satellite on the stud_ of eoe_c

_,+ rays produosd in_ereetin_ results. On the third 8atsllits the

• , " '' "+ _' " :_+ + +" '_" ........ "++_ ] +. 'i"". ................................................
t_! _,,, + o +' _ , '_ • ' _ +_" '+ ++ , + .... ' "_+ !++ ......... i " ' +' _ _ -- +....... +- • "-'
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i/. devices for cosmic rays study were more complex and made it

,_ possible to reoordt besides the charged partioloet photons and

fill: heav7 atomic nuclei in the cosmic radiation,
.+

: " The luminescent counter on board permitted to record

::% photons vith high effectivity, The main section of device van

_ the photoelectric 8ultiplier, connected with sodium iodide

::,, crystal, This device van attached to ritdio-transnt_,ter "Hayakee_

vhich transmitted into othe_ the data on total ionL_ation in

_o°' 017stal and counted number of impulsest corresponding to energy

i"i of over thirty five thousands electric volts separated in the

i_), crTsta].. These values wore transmitted by chanKin K duration

i '_ of eiEnal8 sent out by _q4oyakJJ.

The Zuminesco_t ¢ounte._ has recorded sudden chan_e in the

_._': number of photons on reachinK about 60ONe Initially ,mtth the

i ° _Y

i : notion south to north the intensity composed _000_00 photon

i:i" per second, thereafter it sharply increased. With the notion

i:.+ north to south, on the eontrarT_ initially the inten_itF van

! ];,:!_ very hish_ but on reaching the mentioned latitude it quickly
"i

i'_/ decreased° This ¢hanse indicates, that above 60°N there is a

' nee inten_ve source of photons. This latitude ie near the

' "';;_" sons of polar la_'. _8, and it is OuZ7 natural to explain thisi x_;:

i -' If composition of partLoleej oaueinK the northern 1L_ht8_

!--.. includes electrons vith enerK_ of nose hundreds of thousands

i ; electron volts, the falltns of these oleotronc on the shcathinK

p _
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of satellite result_ in fomation of rigid X-ray radiationt

reoordabie by scintillation counter,

Measuremen_have shown, that even higher intensity flux

of charged particles is observed in the area of equator.

The intensity ef this flux sharply tncreasei with altitude and

on approaching the equator. The number of particles in this

flux is ver7 high. It is thousand times the number of particles

in the cosmic ra_T8 flux.

Thus, it is foultd, that the Earth is as though surrounded

by an aureole of quickly moving particles, held-in by the _arth'8

magnetlo field.
i

Similar phenomena may be observed in other heavenly bodies

with magnetic field.

Device for measuring the amoun_ of heavy atomic nuclei in

primary cosmic radiation, set up on the third Soviet satellite,

recorded nuclei, starting with charge of over 16, and for another

group of nuclei - wAth charge of over _00 Counter u_ed in

device consisted of photoelectric multiplier and plexiglas8

detector. Thin counter recorded only the atomic nuclei with

energy ezceeding _00 _llion electric volts per component part

of the nucleus (proton or neutron), i

! /

On the basis of processing the reading of device the nulbe_

of atomic nuclei with charge of over 16 was estimated in individual

time intervals. Average number_'ftheee atomic nuclei composed.
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1.2 nu©leus per minute. There was only one cue of nucleus

reoording with ¢ha_se over 300 These data are most essential

for developing theory of the c(,Imio rays oz_sin.

Accord inK to the data obtained in perforuance of the

counter0 the number of atomio nuclei heawler than iron in

cosmic radiation was found to be approximately ten thousand tines

lower _n comparison to the number o f iron, n4cke_ and cobalt

nuclei.

Composition and ratio of various atomic nuclei in couic

! radiation i8, generally speaking, bound with abundanoe of

chemical components Ln the Universe. Tentative results, obtained

on the third satellite, confirm the opinion, ;hat flux ratio

of very heavy nu=lei with charge of over 20 and of those with

charge over 16 oorresponde approximately to the ratio for these

nuoleit taken tL_I the data of the composStion analysis of

planets, stare and me_egrt_u_.

lnveati_ation of corpusoular radiations

The ionization of the upper atmosphere Is usually caused

by the rie_Ld electromagnetic radiation of the 3un. However, it

_i_ h_s been entabltshed, that additional ionization originates from

the corpuscles - fast protons, alpha-particles, eleotrons,

ere. The effect Qf oorpusole8 is more intensive at high geomoKnette

latitudes. I_ their penetration to accomplished at l_tght, then

81multaneouely with inoreased tonizatfon there 40 the development
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of the so oalled polar lights. It vas fixed from the 8peetz_m

• of polar lights, that anohg the corpueslee are also partlolem

_ auoh as ions and hydrogen atoms, helium atomeo A number of

polar lights mpeotra could have been explained eleetr_nm not

• very fast. Study of the pola_ light8 perzLtted to asmumo0
!

_ that in the outer Earth atmosphere due _.o variable masnetie

field, induced by the intel_lanetary _attez and cospuscular

flux of the Sun, the intrinsic atmospheric eleet_onm may

accelerate. With irradiation by theme aeselerated electrons of

the satellite'm body there should have originated X-rays and

__ these were recorded by the seintilatlon counter.
i_-

For recording of corpuscles on the third a:tificial Earth
.j

: satellite the applioation was of fluorescent screens, similar

to those, in cinesoopes of television. These mereenm were

_ severed by aluminium foil of different thickenees. Radiation

of the screens was reoorded by photooleotri¢ multipliers.

_ Their signal was transmitted to memorleinK telemetric devloe.

_ By means of this apparatus recordings were made of high intensity

eleotronio flux. Sometimes the intensity van 80 high, that it

ezoeeded the upper meausirng limits of the apparatus. In these
5

conditions the reading of the devise warn off-scale. There

=, were selden no signals on the threshold of sensitivity. When

the apparatus wan not off-resale it wan possible to Meume from

_he signal ratio from indicators with various _.oknemm of

foil, that the energy of eleo_rone w8_ upto 10 thousands of

eleotron voltso At the moment of devise being 'Self-scale" the
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_: energy could have been even higher. If the electrons are

assigned the above energy, the flov e! energy at the threshold

of sensitivity composed one millionth fraetion of the total

solar energy, falling onto ene square centimetre of earth

• surface. At the "off-scale" cement of device this energy

ii increased to one thousandth _aotion. The intensity of

i electronic flux continuously varied: it increased with altitude

_ and above high geomagnetic latitudes. These electrons could

_, not be the direct solar corpuscles, since their speed i8 many

'_ tines that, fixed for solar corpuscles from the observation

_i of polar lights. They could most likely be explained by the
I .

above acceleration of electrons in the outer atmosphere due

to variable magnetic fields.

,_ It is not without interest to mention, that the device

for recording of cosmic photons could not register these

_ pa_tiolea due to high-intensity interference with X-rays,

! produced by the irradiation of sntellite's body by hard electrons.

: This device instead of glving information regarding cosmic

photons provided valuable additional information regarding

particularly the hard electrons of the outer atmosphere, the

existence of which previously was a sub_ect of critical doubt.

The discovered phenomenon is of considerable interest for

the physics of the upper atmosphere. It may explain a number

". of anomalies in ionosphere and be _the additional source of the

upper atmosphere heating above the polar regions of the Earth.
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Results of solar batteries perfol_anoe.

Prolonged co.tying out of many scientSfie experiments on
=\

*_ the artifioial Earth satellite is precluded by the capacity of

ourrent sources. Therefore the experiment of using 8olaf

batteries as a new source of wapply is specially aignifioant.

On the third artificial Earth satellite, besides the

.... solar batteries_ meant for the power supply of radio-transm4tter

_ "Hayak"t yore also set up experimental solar batteries, vhich

: made it possible to clarify their operating conditions in

cosELc space.

These batteries, consisting of a great number of silioon

photoelectric cellar transform solar radiation directly into

_i electric power. Silicon photoeleotri¢ sell is a thin plate

(less than 1 mm in thickness) of ultrapure nonoerystalline

silicon. _t oonaists of ave regions vitb opposite oonduction

mechanisn_8. Solar energy conversion factor of the photoelectric

sell Is 9-11_t and the voltage of one cell is about 0,5 volts.

The experLmer_tal solar batteries are arranged on the _vo

opposite sides of the satellite' body. From their reading

determination was made of the meteoric erosion rate and temperature

variation of the solar battery in the sun or in the shades

ObeervatLone have nhovn, that according to estimates the mean

temperature of the silicon transformers f_uctua_ed between q6 and

_O°C. Thus, with rationally implemented construotion there is no

• /

"" T-""--_' _"_1"" I[_ ;;;"," " rrFl _ " - II II1[[ 111 I III I II [ ....... 1
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dan6er of photoelectric cells being damaged by overheating.

Processing of data, connected with meteoric erosion indioatee_
F

that the wea_ out of covers, proteo_ing solar batteries is vez7

gradual and cannot be the cause of their getting out of order

too quick.

_ The perfez_ance of radlo-transnltter "HaTedc"9 energized upto

_ the present from solar batteries, confirms, that ocsnio irradiation

i_,_ is, apparently, of no great danger to solar batteries. _lar

! battery for the power supply to "He_ys__ vae disposed in the form

_ of separate sections on the surface of the satellite. Four small

i !. sections were set up on the forward bottom, four - on the
i

_ lateral surface and one - on the _ear bottom. All sections were
i

! connected in parallel through diodes.

i_ During the passage of satellite in sun-ray8 the supply of

i radio-transmitter ie from the solar batteries. During the motion

of satellite in the shadow of the _arth the transmitter is fed

' from electrochemical sources of current. The shanKs-over from

one power to another is automatic.

Positive results of e_eriment _ direst transformation of

eclat enerKy into electric outside the Ear,hem atmosphere, conducted

on a largo scale on the third Earth mmtelli_e, are highly significant

for assuring vorkinK conditions for m scientific devises during
s

a prolonged period.

........... 2.:.......................................................... InvestiKation rem_l.tst obt_.ned by means of the third l_vLet

/"
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i-' artiftoi_. Earth satellite, have considerably extended our

!. knovl.edge of the upper laTere of the atmosphere and ad_aeent

: scenic space. Fo_ the first time vttb help of the finest
.E

devices Man has ¢onducked investigations in the _reviously

I I/IL lnacoe=e£ble regioas of the Universes
l:
:>':. These investigations have nov changed our concepts regardtn K

i_:: upper layers of the atmospheres

' ' The highest merit of the Soviet scientists Is that they

.. _ vere able to create poverful satellites, equipped with perfeet

scientific apparatus, reliably operating in the condition8 of

: ..... oomzio flight.

eePravda"t 5 October, 19.58.

i. 10_000 REVOLUTIONSAROUNDTHE F_TBz

i::•, B7 6 a.m. of A_ril ) the third artifielal satellite.
:_'- complet.o.d. _82. revolutions ar,,und the Earth|

i' To-morrov, the gel of Aprils the third Soviet artificial

F4rth satellite will complete its ten-thousandth revolution

around the Globe. By then it rill fly _g6.6 million kelometre8,

being in flight 689 days.

The time of exietenee _he third satellite has considerably

exceeded its forerunners. As ve Jmov_ the first in the vorld

artificial Zarth satellite0 sons,rusted by 8erie, scientists0
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:!:, engineer8 and wrkers and which has ushered In a nee era in

the developnent of science and technique0 existed for 9_ days0

'i. ¢ompletin_ 14g0 revolutions 81'ou ld the Earth, and the second!,

16t data0 oonpletinK 2370 revolutions.

i I_:I, The weight of the third satellite - 1227 kg - I8 almost

_ sixteen times thlweight of the first 8atellttet and in its

efficiency the third satellite IS unexcelled until now,

:i:" The heavy weight of the third satellite1 which enabled to
.!,

_ set up in it complex and _4fferent apparatu8_ reliability and

stable performance of this appuatua in conditions of launching
:ir*"

•-, and flight1 high efficiency of power sources on board made it

:ii, pos_ble to acoonplieh by meanB of this satellite teportant

• and fine investigations during a prolonged time.

o, Finally, an appreciable greater altitude at apogee of the

th4rd satellite in comparison to the first two enabled to obtain

new data at altitudest previously never attained,

When the third satellite was planed into orbit its altitude

at apogee was 1880 kmI at perigee 226 km, and the revolution

period was 10_.9_ 8LtLnute8. By the fifth thousandth revoZ_tione

on the 8th of _aTi 19_9t revolution period of the third satellite

beoane reduced to 99._1 m4nute8, and the altitude at apogee

_. de reseed by 60_ knt reaching 1_7_ kn.
i"

During the second five thousand rovolutione_ due to the

• _ _,.,: .-. .+ . , . .........
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. motion of satellite in hiKh density layers of the s_moaphere,

i_,+ changing of its orbital parameter8 yam much faster,

_/ By the %th of April the period o5 revolution _11 get

++:_i:+ reduced to 88,60 minutes and the altitude at apoKee rill come

+_'+_+ dovn to 2_ km,
-i_ !!

_,_' The perigee of the satellitees orbit rill 8leo decrease

considerably, coming down to 165 kin. Tb.e reduction of orbit

and its approach to the oiruolar vas .©cutting at particularly

_+._ high rate during the last month of the satellitees existence.

_ From the 28th of March began sharp retardation of the
. +i :

_/" satellitees motion and its entry into considerably denser layers

iJ_i: of the atmosphere.

• On the basis of the carried out calculations it is expeoteds

that the satellite will oeese to exist betvoen go6 April of the

current year.

++; By means of the third Soviet satellite extensive investigations

_- i vere conducted of cosmdo rayst corpsuoular radiation of the Sun,

, meKnotio field of the Earth, ionosphere struoture_ dSstr_bution

-_ study ot density and pressure in the upper layers of atmosphere,

' meteoric particles and the propagation of radio-raves.

i: An important scientific result, obtained in the study of

cosmic radiation by means of the third eatelltte_ yam the discovery

of the outer radiation belt and dets_-led study both of internal

Y

. + +. • ._.++ .... + .......... ++....... _....
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and outer belts. _ we know, the first information regarding

_. the existence of the outer radiation belt of the F_arth was

obt..od,. +he ofth°°ooo..soot

: In the flight of the third satellite above the 65 ° area•/iY

"_i, of the geomqneti¢ latitude in the northez_a and eu_ther.n

:./+_::i: hemieThere8 it in_ersected the zone of higher radiation,

'q'-_:'!i specified by eleotronea with energy of tens and hundreds

_+_" thousands of electron volts. This type of radiation was not

....._+' observed in low latitudes and in the area8 of geoaagnetio

......._,_ poles, which is possible only in the case, if the eleotrone8

_,+' are locked in a trap, built up by the maEnetic field of the
_ _ • .

y ?.

??:;i' satellite, was later on confirmed by data, obtained in the flights. _,

:_+:::! of 8ow_et Ooe_tO rockets,

!: Even before the launchin_ of the third satellite an

+:'+ intensive cos_Lo radiation was discovered above the equatorial

'_:i:,+• area_, Howeverj what was this radiation and hey it is _Lstributed

L_ _n spacer was at that time unknown. These questions yore for the

_. fire, time answered by the devises of the third Soviet satellite,

+ i" It was proved_ that the equatorial internal radiation belt of the

++::.: Earth consists ef portone with enorK7 tens an4 even hundFe|s

of m:Lllions of eleotron vol_:s.

+' Besides, lntorestin_ date were obtained on distribution

++' of hear7 nuclei in the prima_y co_c radiation,

.......... O0000002-TSF11
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: Apparatus va_ set up on the third satellite for

dtmoovering particles of low energies by meanm of vhich it

was possible to discover the elestron flux with energy of about

+,, 1G kilovolts. Considerable portion of these eleotrons Is

rope, lied with motion toward the Earth due to the existence of

,i/ a geomagnetic barrier. Electrons, capable o_ reaching ionospheric

i,:_ layers induce additional ionization of heating of the upper

. ,_ atmosphere. DAsco_ery oft|_ie electronic flow_ throes a nov

light on the nature of polar lights.

:, : New data were obtained by means of the third satellite

_ _,,_',_ on the constant magnetic field of the Earth. Discovery yam
_!i!

i I',_: also made of short-duration quick changes of magnetic field.
+

i i
i Because of this, valuable material yam obtained for investigating

! _ the so oalled current systems of the upper atmosphere.

+ New data yore obtained in the measurements of atmospherio

: density. Observation of the third satellite's deoelaration

enabled to discover, that denBity of the upper atmosphere at

ii "i levels above E.O0 km is considerably higher, than previously

i=! I assumed, gore.vet the braking speed itself of the satellite

!++: va8 found to be irregular. Variations of the upper atmosphere's

+::_' density and temperature were defined. It has established,

_ ++il that its lighted portion is denser and h_tter, than the u_ighted,

and that density and temperature of the upper a_moophere above
i '

the high-latitude ureas depend _o a considerable extent _ the

:,, sola_ activity.
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' Hee.ouremnts on the third eatal'Lite defined0 that the

_.o espied meteor_e danmer is not h_sh.

ConoLderable role in the i_veettmations of iononpheret

• confirmation of its charactoris_ios and study of radio-waves

_: propa6&tion wore played by the radio-observations of the

? transmitter "Hayak*e, set up on board of the third oatel_it_o

-_,_ The reception and recording of its radio-signals were maintained

i!:i by many scores of Soviet and other countries scientific stations,

o_ throughout the Globe.

The long and steady performance _f the transmitter "Mayak II

: has enabled to follov the propagation of signals, spatted by it

...._,', from the most diverse altitudes, at any time of the day and year

'_:,i and at an7 point of the Globe.

o/ These investigations has made it possible to obtain
F::

::;: nay information resa_ding the so called irregular c_ange8 in

ionosphere.

_5 Di3¢overy van made of the satellite's radio-signals

' "flicke_". As a result of processing numerous experimental

datao 3ovtet investigators defined, that this flicker is

_' caused by the heteroEeneitien of ionosphere. These non-

_ uniformities form a olearl_ defined latitudinal belts! the
!.

connection vae fixed of the radio-signals flickering _ith oth_r

So.physical phenomena° The nature ea8 defined of the flicker°8
i

: dependence on the period of the day and on the altitude.
,ii
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Re¢ordLns of radio-si_ns_s from the tranmoLtter "May_"

_' enabled to obtain new infestation resard£ng concentration of

electrons £n the outer ionosphere. Acoord£n$ to data, obtained

"::_ by meansOf the first satell_tet it vas found0 that elsctr_n_4o

concentration in the outer part of ionosphere is considerably

, denmert than was previously assumed.

Host significant and interesting are the results obtained

;_. b;_' a long use in cosmic conditions of solar batteries on

=::). board of the third _atellite, which are the most promising sources

/ of electric power for cosmic objects. Non-stop performance of

-: the eclat batteries from the moment of the 8atellitees launching

confirmed the correct construction and ration_ity of arranging

o_: separate sections on the satellite.

,U Heasurementa conducted by mean8 of the third satellite

_, could have been processed only on condition of _owing exactly

...._,. at what altitude_ latitude and longitude was the satellite at

:": overly moment.

.._: To determine parameters of the 8atellitees _otion a _peci_

automatic measuring complex was developed on the K_ound equipped

eith the latest rad_ootechnical apparatu. Determination of the

_;: ortital elements of the _atellite is conducted on quick-action

:_ dlsst_on_c compu_co;_So Operation of this measuring complex

O0000002-TSGO
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to determine ohara©teristice of the third eatellite_s orbit

during the period Of the highest amount of measurements with

a¢ouraoyt for in exooso of the notion parametero neuurenent

of the first two satellites.

In the third eatellitefa observations highly aign£fiennt

yore also the other radiootech_'Lcal and optical moans. About

90 optical stations and observatories on the territory of the

Soviet Union and over 110 such stations abroad constantly

maintaAned and still maintain observations and regularly send

the ?eeulto addressed to "Moskvn-Koaao8". Beoidess about _00

othe_ foreign stations in _3 countries conduct ocaseional

observations and send their data to the Aatronom4cal Council

of th,i Academy of 8cienees USSR.

Regular observations of the third satellite are being

conducted by tens of thousands of Soviet and foreign _adio-

amateurs and observers.

In order to estimate the volume of married out measurements

and observations it i8 sufficient to say, that during the existence

period _f the third Soviet Earth satel3ite the ooordl,,ation

and eoaputing centre has issued about _tOOO ephemeride_ to Soviet

observa_ion static.no and over 46000 - to foreign e,tation_.

Received and prooeooed during the saint period eas over 127000

bear_ngo of the board transmitter "Nayak", about 28_00 results

of optical observations conducted by Soviet stations and about

19800 sent-in by foreign station°
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'_hereis a special signifieance and interest in the

observations of satellite during the last period of its

existence, its entry into the denser layers of atmosphere.

Conditions study of the 8atellite's flight in dense layers

of the atmosphere JR, in particular, most essential for

construction of cosmic apparatus, which _rAllhhave to return

to the Earth. At this lae+. stage of the satellite's existenoe,

when due to the sudden change in parameters of its orbit obser-

vations of satellite become diffioult, a greater number is

additionally involved in the observations of radio-technical_

optical and other means.

From the moment of launching a_d till the last days

of its existence the third Soviet satellite has inoited an

enormous interest of the _oviet people and for_gn citizens.

During th_s period thousands of letters were received at

the addFess "Moskva-Kosmo8" and "Hoskva-Sputnik" from 8evict

citizens and from abroad, ¢ontaining results of observations,

various questions, suggestions for improvement of apparatus

observation methods and admiratiot_ is expressed of the outstanding

aohievementl of the Soviet science and technique in the investigation

of cosmic space.

Results of investigations, accomplished by means of the third

satellite have appreciably enriched our knowledge of the upper layers

of the _tmosphere_oosmtc space and lead to new discoveries of high

significance.

"Pravda", 3 April, 19600

I( . -" ° ° I! ° . o, # E_'_:_ , _;,' " I1o " ' °. t .'_.a-- o, T , _..... ° .......... r .......... _io ! .....
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In accordance with the plan of constructing and producing

spacecraft of high weight on the %th of February !961 in the

Soviet Union the launching of a hearT artificial Earth satellite

by means o£ a a mul_istage rocket0 has been accomplished, The

. weight of satellite, not counting the lut stabs of the oarrier-

rocket, is 6_83 kg° The satellite contains radio-teieeetric

system for parameter checking of construction dAtails and the .

apparatus for trajectory measurements. The whole apparatus

abroad the satellite functioned normally in the section of it_

placing into orbit and in further motion along it.

Tentative data, obtained by _ean8 of the meao_Jring-oooputingt

complex on the K_und0 pere_tted to deternine the followt_g

parameters of the 8atellite°o orbit: rovolutLon period 8908_

minutes, altitude at per_.seo 223.5 km, altitude at apoeee _27.6km,

_ dip, of orbit 6_°5Y '0

The measured parameters of the satellite°s orbit are

_ close to the calculated one.

3cientiftc and technical problems, preset at the l_nching

of the satellite were accomplished.

"Pravda", 5 February 1961,
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CO U,NZQU.RDINO, L .CHZNGZ. SOVZST
UNION OF MANEUVERING8PAG_RA_T: "POL_'-I"

In accordance with the program of mastering scenic space

and further improvement of space craft the development of space-

craft which would enable to implement during the orbital flight

:_ extensive maneuvering in every direction is being conducted in

the Soviet Union.

The York being conducted will per-4t to resolve the problem

• of the apace-craft flight control, directing them into required

aresn for obtaining scientific information in connection v£th

investigations of ooeecL_ space.

In order to imp].ement this program launching was carried

in the Soviet Union on the let of November 196_ of controllable

maneuver',ng spacecraft "Polet-l", equipped with special apparatu_

and system of motors, assuring its stabilization and oarryin8 out

of entensive maneuvering in the ciroumterranoou8 outer space,

Set up on board of spacecraft is scientific apparatus0

radio-telemetric system and trans-4tter, operatinK on frequency

1909_5 megacycles,

The space-craft wa_ i_l_ood into orbit with o_titude at

apogee 592 km and a_ perlKee _9 kin.

In full conformity to the fixed pro_an multiple svitching

was implemented of motors for stabilization and subsequent _pace

maneuvering of the space-craft.

....._ ...............__......_........._y ............._.... _..... -_ _ , _ ..... _.....:,_o'_-_.... ......... _ ° - _ _ ,_ 7.........
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The space-craft "Polet-1" completed consideraole

lateral maneuveres, varying the plans of the orbit, as well

; . as maneuvres in altitude and chaz_,d over to the final orbit

_ with dip to equator plane58°55 I, w:.th altitude at apogee

: 1437 km and at perizee 343 km.

The initial revolution period of this space-craft in
!

' the orbit is 102.5 minutes.

Apparatus aboard the space-craft operates normally.

! Observation of the space-craft "Polet-1" and reception

of telemetric data are being co_iducted by controlling and!

measuring ground stations on the territory of the :_oviet

Union.

The radio-telemetric instruments assure transmission of

_' the required scientific information, connected with investigations

of cosmic space.

_- _hus, accomplished for the first time was the multiple

,. widespread maneuvering of space-craft in the outer space.

• _ As a result of accm_p!ishinc, the planner] pro_,:_'amof

, t,_s at% important step _'_a'_h_ade in the Soviet Union for

further study and maoturing of the m_ter space,

I!D_ --.,_..,I.._,v_,_ , 2nd _ovmnbe,', 1963.

i'

. v

_,_ , .... _.¢¢. ¢ "!:! .... ............... . .........
U
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In _ccordance w,ith the .roc-nm of mmst_r_nr tb.._ co:_m_.r

,=_ sp._ce a routine launchin_ ,..,mscnrri_.d out it. the Sovie% T],_i,_n

_- on the !2 h_,'_l. 1964 of contr_loble m_no,,v_rin," _._mceer_ft

: "Po]et-2". The l_unchinc of _bi,_ .-,r,_cecr_ftw_r, don. with

-v the aim of further pereectin_ of the spm:ecraftm, Dovmittin? to

• meneuver in Every direction, anH tho w,_r_'in_ out of questions,

bound w_tb the _eso]ution of the nroblem on the anproeeh end

meetin_ of objects in space.

'['ocarry out m_neuv_rin_ in snaee an_ flight _tabiliz-.tion,
i-"

the sDacecraft "}_o]et-?" is eq_i_p_.8 with sneer, _] control_

instruments and 8 system of engines.

Set up on board the spacecraft _-e the scSemtif_c

!
devices, radio-telemetric system and t_-ansmitter, ope,vat_n, _ o_

fre.,ueney 19._95 meffncycles net ,second.

After _e_rot_r,n t'r._m the carrier-rocket _nd bn]li:-_tic

fliTht the snaceersrt "Polet-?" wss _'dnced into inSti.! nrb_*

by m_..nn o r a sDec_8! enF_ine _n4 in oe.cor,!once with the f_xeJ

_roc, r_m enrrjed out m_!ti_lo mnneuver;_nr in various dir¢,et;oDs.

An _ r,_,_ul% n:f one oe the m_ne_vere_ in lh- ar_.a e_{"e_untor,

the sDaceerDft h_ eon._:ider_b]y c_:_n!_'edthe onr'!- _r _h,.

orbit al D]ane_
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• _,' After enrry_nr out. th_ whol_ m,,_nm_v,_rinF: _,ro_r_m _h,-:_

f._n_l orbit of "Pol_t-2" h:_ thr, follawin_-, nnr_im,_t._r_:

i,

- inclinmt_ion _n_]._- 5_.06 d_p,r_er,;

- altitnte at _,_o_e_ 500 km :_nd at pe:'i_ee 510 kin;

• - _nitial orbital period 92.4 minutes.

Dur_n_ the flight m_:Itiple t_,rns were implemented of

the spacecraft and its orientation accordin_ to s_t nrocram.

A _reat number was switched on o9 rocket en_ne,_ for continued

stsbi]ization and maneuvering, of th_ snacecraft.

The devices and inrtr,ment$ on board th_ qnacecr_ft

o_erate@ norma]].y.

The radio-te]emetric instruments assure transmission of

thp required scientific informst_on _n connection with cosmic

space invert igat _ons.

Observations of the snacecr_-ft "Polet-2" _n4 r_cention

of telemetric dstn are beln_' implemented by the ,_rnun4 comman4

and mensur_n_- control 1_o_nts, located on th_ terr} +.o_y of t_e

Soviet Un_on.

The l_i_nchin _ of "Polet-2" _n the Soviet Union m_,:,_r;

one more im_ort,_n% nte_ in the improvement of' r,mn_,uv_rin,-
/J

_Dmcecrqft_ an(i the _I:_,__.,rlnf _f cosmic m_:,ce.

> "Pravd_", 1"5 A_,'il. lq6h,
:i

. '_' - _ _.... ,._ -
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!

i

,, I'A_,S COMMU.NI"_I]MON "?Hi'; LALI_,_Ci-!]NGOF

,, ,,_:I,_.c','_o_-1,, _T;D3,yj,,,_C:t_o],,,-2),.

•- In _ccordance with investj_nt4on progvnm o¢ u,per

' atmoe_heric layers _nd conmie _nnee a _uec_snful l._unchin_ wf_

carried in ':he Sov_ot Union on t_e 7,0 Janunry 1964 of n _n.ce

syvtem, con_istin_ of two re_earch _t_tions (Enrth satellite.s)
/?

"Electron-1" and "Electron-2", _IBced in considerably different
,,:

=:. orbits by a sin_,le I)owerful c,_rrJer-rocK_t.

SegaratJon of the sn_ce station "Electren-l" from the
,;ui.

.... oarrier-rocket w_s cnrried out _n the 8ctive section of the

f:[i_ht w_l:h oDcratinR ]a:at-staF:e enRine.

, After the _enrnr_-tion of "E1.ectron-l" th_ i_._t ,_tn_e of

-::" carrier rocket continued its flight in the set trejectory and,

_)ickin_ up the renuired sveed, pl._ced into vr-_ent orbit the
?,

_oace station "Eloetron-2".

AccordJn= to tent_ntJve dsta, the. _},nce ntntions are D]aced

. into orbits, clo_e to cnJ.cul_t_d with the followi.r.en_r_mvter_:

Electron-l" - n]titude at -ori_ee 406 km, s!titude st a_ocee

_.' - 7100 _:m.

5/ "Electron-2" - n]tJtude _t _,,ri_ee - 460 kin, :_].t_tuder_t u_,o_;ee
_ ['

- 68200 km.

, Orbit_l _)eriod of the _tnt_,on_ _s h h_._. I_0 rain _nd

P2 hr_ 40 m'i._n,',_n_ntiv_!y.

j'

00000002-TSG09



' 168(iv)
<i

Inclination af tho orhitnl place of th,> _,tq.tionn

' in _t 61 degreen.

Set up on hoard the nn_ce stationz are the F:c_ent'_i'i¢

•," inntrumonts, r_d_o-telemetric sTntems nnd rndio-tr_n_mitto,'_

"Signal" an_ "I._myak",on_ratinr on '_requencies 19.94=.; 19.__5h;

!_ 20.005; 30.0075; 90.225 mcn_.

:) _ The main task in the launehineof _nr_ce _tations

i "Electron-l".and "Electron-2" is the simultnneou_ investigation

!

of the intern_] and ext_rna] _sdi_t_.on b_It_ of the }]_rth _nd the

. connected phys,.ca! nhenomen8
:.

'[_hestud.- Of the .Earth's rsdi,nt_on belts by me_ns of the
'O

_.<:," { space stations will enable to obtain val_nble scientific Hats

\
, on the nature, spatial 9osition and ene_-_.v_peetmm of tbo

:_:i : eh_r_'er'J p_rt _c) es.

."

.....y st w_l] be conducted of th_ v_rSo_so:; ....
e.

:, radiations, incoming,"from th_ ontor _ce, 8nd '_hv._icalcond4.t_ons

: i
i;. , in the upneP atmosDbo_ic layers.

/

_. Observstions of _,_ce et_tions "'i]_ctron-l" snd

"' "Elect_on-?" ,-_nd rece,otion of telemetric ,}_t_ r_rO conducted by

,<
.:_ the _round noints of commanr _ ennt-o] ,._.._t.,,.,]oc_to,t........ n;, th,.

terrotory of tho Sovq_t U.ion. The _nntr,mont:; c,. ho'_4

are contro]leH by pro_*,'n_er_ oI_ boc,rd ::_II,_by co_,_n,]n f_'om tho

• !Cart In.

'_ \, _,o , "1_ _ .............. ......... T .................

' _'--_ '" .,, ]k -'_'_: :: :u :;: , _o o_" . _-_,, . . '_- o _.... .,;[[...........
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,, _v_nco ._Lati_n_ 0q_leP.,tron-t" nIld tth:1oetP_n.-_ 't j_,'}JC;ILF_F; ZlO_"mn'_
! . t

'" l,l_netiantn_f _11. th_ nvet_,m_. Tho enordinnt_on-e_mput:.'n_"

cent or

i o, !'
!_", Re_,,its of inverti_ntion_ eond,nt_.d by mo:bne oe tho

,:.,':.: two nbove m_acp, stations wi.'!lbe _nbli,_;hodw_th accttm;_!;_tin_and
{ ',;

',.')i Droces_qnr of raaio-t_] emetr ic info_mBtion.

I .

' ' "Pravda", _1 January lO6g.

.... N_/;i_U'gS2A;_IDIZ_G_XP_3XIt,;_,gl,_TIN Ti{_;OUTAR SPA'gE:

! .;.r.

,:,,:: Press-conference of 3oviet and _ore_n dournal_s.s
.....!_

';' in .the A_qs_demyof Soiences IJ_SR.

_._

i .!,j,: Great intercat throughout the _._orldwas caused by the
!

i ,_ new out:;tanding experiment in space undertaken in the _oviet

i':::" Union - launching of acientific stations (earth sa_=_lites)

_-__, "r_lektron-l" and"Alehtron-2". .h_s wa;_ the event di_cut_sed

at the preas-confercnce o£ _oviet and forvign journalists t

arl'anged yest,:::'dayb:: tl=e Academy of _cienceo0 U_.SR0

lliniatry of ,,or_jn .%ffaira_ U3JR and at_te VOHh_tto_ of

IL'

_ " :; '_ #'i" _' ,u -_,_- 'I_"" ,i ./_" ..........._......._- -;,'......, I '
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[

i .: the _ouneil of ii:d._t,_'u,U,_,,i,lt, oi: C'_!tural

i .).[[ A_:;ociation t,_ith foreign OO[l!ltl, ios,

: The pr_;s;;-confe_,:,nce_.r,_;ia:_,'ur,)t,,,J!_5'I,.V. li'-:id'Jsh_

! Pre_i.ent of the ....,to:x ¢_.y of _ciences.

................................ L..iL__:'Y_l.'Z _'_:Z_ _Z2ki L_: . A_DS,.'3&OF ii.V. KgLDYSI[, PIi_SIJ_,,IC_ _;_ st,,ao_-,_[

_ OF _I_,_J_ 1 U.S.S.R.

De,-.:rConlra,!es,:,,_utlemenl

,,"

2.

i:: On the 4th of October, 1957 Soviet sc:ience _nd t,,_chnique

__.., have o,:_enedthe t.,ayinto the outer c_pace, 2he first in the

i :. world ,_rtificial _a:.tl,_,.i_,_,l!itohas been t_!aced into orbit.

<.. The hist,,3rical st, e has becun iu the uystematic inve_ti__ation

of the out_,r space. The ne:: u:?st im_ortant landmark along

!

i this way uere the f].i,:htaof _ovic_ moon rockets, which g:_ve

i to science disc.:;ve_'iesof fund:nm_'nt_,,1s_,::nific,-__nce-

i_. photographs of the r_v,:_,rseside of the moon and tile proof

_5
-_ of ab_e_ce on the t_ioonof a _aig_nii'ie,,,ntma,_'neticfield.

'£he .'ro:ttc,ct contrihutio_ of _,_o_iotscienti'3t:;0 con::truct-

! fors nnd eu_inee,:'sinto furthur ;:,uJy of the cl_t_,l"opaze l¢!,,sthe

i

! ° ',

....... u d -_ ...... ;........... "// " " " ...... f
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aleosplishmont of the first in the world manned flight into

the outer space°

• _arth satellites end a_tomatio interplanetary stations

have becom_ firmly entabliohod _n the arsenal, of technical
+

i means for investigation of the outer apace and of the colar

system planets. All this has resulted in the new science -

:; space physics.

At present tmpertant i,_fo_mation ha8 been obtained

/

I regarding the structure of the upper layers Q_ the ateoephere

Z and its donait_ and pressure vith activity of the 3un,

dia¢overed the as ¢a_led "ionized geocorona% extending to
i_

_ distance8 of 20tO00 kno for the first time experimental

:' recordin K ride in the interplanetary space of the flux of

corpuscles, ejected by the _un, data have been obtained on

the structure of the _arthes masnetic field to distances o_

several earth radii_ planetary nap plotted of the intensity

_! dintribution of cosmic radiation at altituden 220-t00 ks
"_ end region d_seovered of anomalously high l_diatlon intensity

£n _he area of Brazilian ms_:netio anomaly, eto,

_!. One of the mnot bright achievements in the study of

oireum_erraneous space is the discovery of t_e Earth's
/'

' radiation belts, which were found to be a highty compo_ite

=, formation both in their nature and in their structure.

The mechanism of their ineeptiou is upto now unknown. A

_._ _)_ _ . o_ _ °.II'o .If ..... , , - J}/ " _, :_" _.......-.........._ " "
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w_h_ole¢om_le,x o_ cQm_ooite physical proceooet__, to which they

owe their existence, reg_re, new recIte. The spe_Iflc featur,_'

:- of t;her_e tests is the simultaneousi_leasuremeatsat various points
:_ .

of the cir_:m_terraneou_ _a_e.

i This problem requ:_red construction o£ a special _pace system,

consisting of _ever_l _atellites, placed into substantially differing

orbitse The llElectroDIt space system is the firsts

By means of a powerful carrier-rocket it was _)essible to place

"_ into orbit with altO.rude at apogee 7000 km scientific station "Electron-1 _

and with altitude at ,_pogee 70,000 km station "Electron-2".

- i

_ On these stations simultaneous impleiaentation is bein_

conducted of the earth's radiation belts and the related physical

" phenomena accordin_ to a sin._le program. This program envisages

investigation of hici _ an_ low energy particles in the varthis

radiation belts, the earth'i;_magnetic fields and radiation belts_

: • cosmic rays, chem_.cal composition of the circumterraneot, s space,7

short-wave radiation of the sun and radio-e:,T_sion of _a],_iesi

: _ micrometeorites_ The construction for the indicated investigations

___ in the International C}eophysical year, _hen the sun was calm and

<_'; which start,:d from _st of January 196_, attaches a high _i_nlficance

to thls experiment.

The obtained results will be widely published in the scientific

:. press and will be contribution of Soviet Scientists into [,ro:_rai_i

implem_nta'tion of the International Zear of _uiet Sun.

. The object of the pre_ent rre_,:_confei**_,ncei.s to acquiant the

'_' World _ub!Jc with _he scientific air,_s of the syster,! ,of the
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- 8paoe stationa "Bleotx_n-l" and "31eotron-2".

_, And flow m_y I present the 8oiemtietot vho "411 describe
_7

these e£mst 8,_N. Yarner, _sool&to of the Academy of Botemoes
o

" USSRj K.I. OrinKaus, Doctor of Teohnteal Solenees and Yu. Do

_inin_ Doomer of phyeioo-nathemmttoal Soienoeo.

:o_. ,Address pf, S.li. Ver np.vl ASsociate of the,,,Aoa4e_ of

:i_ : ,8olenoes t USER.+

The firat fllKkts of the satellites have resulted in the

,. d_seovery o_ nov, hitherto unknown to sciene_ nature's

phenemen_a - radiation belts of the Sarth.

It yes possible to eluotdate, that the eireumterraneoua

spaee has a oomposlte structure. There is exlstenc_ wAthln it
• i

of !:'_o zones, filled vlth hlgh-intensi_7 fl_xes of sharked

_'", p_rtloles. These zones yore denoted as the radiation belts

of _he Earth. At great diatan_es from the Earth (10 times the

size of our planet) exists an outer radiation belt of the

Earth, dissevered during the flight at the third _e_Aet satellite.

: Rve_ nov (i.e. more than five 7ears after Its dlsooverF ) the

outer radiation belt is still a mya_dr7o

_i i Besides the outer radiation belt of the Earth, there is

i an internal radiation belt, dissevered during the flights of
, i

Amerloan 8mtellitee.

Xnme_iatel7 after dhseover7 of the internal radiation

[' ,.,,_._
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bolt in USSR, and thereafter in USA hypothesis vas put forward

_' regarding the origination mechanism of theointernal belt. _his

hTpothesi8 explains very lell the experimental facts regsrdin K

°' ': nature and energy apecirul of particles within the internal

r_diation belt.

"'-_":_i! An entirely different picture is observed in the study
%

IL of the outer radiation belt. It lay be taken as fixed, that

the origination mechanism of the internal belt cannot explain

,; the existence of the outer bolts This ice provii in 19_O

,' in the fight of Soviet space-craft. Apparently, in the "ilelitty

:, of the _arth at distances of thousands and tens of thousands

L,_, km operates unique ileimiil accelerator" of particles.

" To explain the nature of the "oos_4e accelerator" requires
%o !o"

" simultaneous investigation of many physical phenomena in the;L

apace close to Earth. Thle neoeasitates conat._uetlonof a
° ". ,;!

: apace system, consisting of a number of eatellites, eondueilng

,' simultaneous measurements at various points of the 8pace
o

°_: adjacent to Earth.
u '+,

Launching of the seleniltio satellite-strutions "Electron-I'm

_":" ' and "electron-2" is the beginnAng of such a system. Xnvestigation8

oonducted upto _w have slwwa, that with the F,_th's getting

: into the corpuscular flux, erupted from the Sun, t.e. with the

";. appearance on the Earth of lagnetio storms and polar lights,

, :7 high-intensity changes occur in the outer radiation belt of

ii.. °
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_. the krth. It means, that preoleelF at this tlne begins

_ speratlng the "olreunterraneoue cosmic aeeelerator"oJ.

The main problem, which should be resolved in the flightso
o .

"._ of"_eetron-q" and 'eK_eetron-2" is the stud7 of the inte.vntl

_ and outer radiation belts of the Earth and the relate_ p_yoloal

. : phonsnena.

" _.'./ Aboard of Both "_he satellites is an identieal apparatus

for measu_ng eleotrons and protons 0£ various energies,o ,

T"aese measurements should snable to dstsrmine simultaneously

at two points of ths eireun_erraneoue spaoe composition of

_ " snismion in the radiation beltSo The study by means of 'OKlootron-q e°

o : is of the internal radiation belt of the.eAtr'P,J_,,and .he nearest

i .:

to Earth "spurs" of ths outer radiation beltt at the sane tlns

ths 8olsntltle station-satelllte "Blsotron-_" outs through the

o' outer radiation bslt and passes beTond it into interplanetary
o

_ space, where the particles of radiation belt should not be

: present and the main t_pe o_ radiation ars the eosn4e raya,

j,

_ The presence of idsntical apparatus on both the satsllite8
%,

:, makes it possible to dopier the pioture of the radiation

belts disposition in spaoe and to tie-in the moasu_enen_8,

i _Jsplemented b7 various satellites at different diotanoes tro_ :

_- ' ! the F_th.

/;_ An extensive set of various devices permits to study in

/
.... -' detail oospoaition s_ radiations, to deteemine nature and enersb
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o_ _ 8peotrun o£ pm_t4oleot vh_oh make up composition of the-

"c : i

i radiation belte.

i: Various and abundant informtion is beiuK received from

• "_eotron-1 u and "Electron-2". Data obtained at present ehov0
i"

.. that the eoienttf_o inetrumente function normally.

°": i Hemmer agreement on banning nuclear tests in the outer

_ epaoe nosures poem4b41£ty of studying radiation belts wlth._ut
;; :t

interference from nuclear ,..expLosions in the outer opaoe°

o_

= _o_',, Address of K.Z. GrtnKaue_ Dototor of _eohni¢al 8cieno. em.

_t

:: I would 14ke to drav your attention to the region directly

_o_: beyond the radiation belt8_ vhich, undoubted_y_ has a h_gh
_o :

geophysical significance, but even considerably lees knovne

.o.", ,,. than the radiation be_te. Imam talking about the ex£mtenoe

_il _ zone of high tntens4ty flux of comparatively- low-energy

electrons, the so called outermost belt of charged particles°

o,

o ,

....:, ,_ _eaeurinK reeultz of currenta, recorded _n ohar_ed

particlee traps on the first 8crier Keen rookete of 19,_9_ have

°0_,. shorn, that after the exist of rockets from the outer rad4at£on

_ °'. belt_ the traps began recording fluxee of eleotrone _th energies

_o _. from ,2I_v to 'lO-_Okv_ exoeedt.zl_ In _._z_.tude the eleot_¢_

_';' fluxes in the outer radiation belt at learnt 10 timee,

° ' SubsequentlT._inveetigatione of the above zone yore continued
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, by mean8 of smtollitr_e and space reekers both in U_SR and

in USA. HoKnotie measurement hays shown, that magnetic field

o in the testes of the outermost belt of ohargod partiolee

oontinuouel7 varies both in size and in directions This

o .. indic•ted, that the elootrone in this sons were not oaptured
o

b7 the mssnetto-field of _he Earth, sines the maKnotio trap
• %-i'

r for charged particles O_not exist here° Apparently, the

_0e ,_: * eleotron fluxes of the outermost belt •re able to •fleet most

,!_, i intenmely the upper atmosphere, by entering it •t high latitudes.
i :

,' _, Is the outermost belt of charged p•r_ioles completely

' °_ closed, i.e. does it exist in direction, opposite to Earth-Sun
o ° _.i

° ° _! direotton. This question will, naturallyo arise, if we pressed

..... on the 8ssumption, that the outornoet belt oz_gina_e8 from the

"°'o!ii* flux of e.o,_rr plasma.
o _

:i
.... i;, Although the combination of tests, s•rried out upto the

.... present time, does not pe_._-t ms _t to give • final answer

:'" to this question_ it still gives grounds lOT mseum_nK,

! that thee belt ie completely olosed° 2he eor_eotness of this

i assumption is ind_oated, in partioular_ by the results of
, "o,

: i measure.,qont_ on the 8t&tio_ ")51_s=I"0
i
i

Neasqroment8 oonduoted on "Kleotrono2" should substantially

:_* i supplement the information available at present •bout the

_/ outermost belt of ohargod partioles.
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_ Addreee of Yu. D. l_tlinln0 De. of Physiso-Nathe_ti¢ "3 Solences.

+ "; : Among the apparatus, set up on the apaoe station "Electron -2"

i are two uqnetometere0 by means of which the investigation is

! being oonduoted of the Earth°o maKnet4o field and of the outer
/ ,

;i. radiation belt. _hese nasnetometera in their teehaieal eapaoitF

_+°" and oonstruotion are similar to those used previously on the

++°,_ ! first and aeoond Soviet space reekers, bat enable to measure
_°

J°. i
" i nagnotio fields vdth an acouraey, _eater, than the previous one.

o i The oration "Bleotron-2 n is designed specially for the

study of the outer radiation bolt and ts estimated for a lanK-tern

+=__. operation.

o%_O .

_.' We hope to obtain data for ¢lar_fying question a8 to vhat

_+. happens to the outer radiation nne during the geomagnetic sterne.

-+ Until quite reoently the 8olentiate ae_mned, that the gooloKnetio

....:./ atoz_ is a period, when the Ba_th and 4to magnetio field are

: bombarded by a flux of molar oorpusolea - sleotrons and ions,

+::_ The station "Eleotron-2" irAllpernit to elucidate the

: fine-behavior of the magnetosphere boundary, in particule to

oZartfy, vhether this boundary Kate closer to Fma"'khduring the

_ storms, as it la ueuaed, or not, and vhat ia the amplitude of

its osoillation8 in apses.

!+ Ye should pause on one note queatdon. Aeeording to an

! agreenent concluded betveen the Aeadea_ of Sciences USeR an_ H_a

+ / -'+++___. _,+ .__+ _+,_++_++++. ++_ _ + + + .+ . + + .
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i_i i- of USA on the peaceful tnvest4Eatton of the cuter space the

_. _ implementa_.=.on Sn 196_ Is envisased of a univers_ masnetic

:_. surve7 by means of krth satollltel. Observations at

J_ /,: "]'_eotrou-2" ewe the first test of 8tud_ng naKnoti_ field

' . _ variations of the outer radiation soae with an ol, le_.t of

:_':" _ est4natinK reKulartty of these variations dur4ns the tut_e

_, un_vor8_ nasnet4o survey,

..... At present the obtainable data are be/us prodesssd, and

°2. the results will be publiaheA in solent4fio articles,
!i ' i.

':, Ilprnvdall9 7 Februaz7 196g.

go ;.

"o °_:, .SPAOB BYST_4 "F_._RO_"

°:,,.. _ _ successes of Soviet science in the nasterlns o£ s_ace:
o

'_o_ Over n month has passed since the stations 'mlectron-l"

_, and "_eotron-2" were launched into the circunterrnneoue outer

o_ :! space. _he nadn obJNt in the launch_n_ of these space sta_ons,+

°_°_. to the stnultaneous study of the Sarth's radiation belts,

Toda_ we publish an article on the siKn4fioance and

..... _' construction of space e_eten "_eotron".

'..,,_ 1 . ....Ea_Lat_o n belts of the _artht

Soviet science and technique has opened the way into outer

o, space, Bvon the first _tshts of the satellites have produced

i

" i,_
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}.. a lot of useful inforsation about tee outer space, resulted

: in diseovery of new, as yet u_known to science, phonemes of

.... nature - radiation belts of the Earth.

_"_ Farther mastering of the outer epaee to_ practical needs

of unkind, mash as extra-longrange redio-ooInunloatlon ando .,

• _ i reliable timely weather forecasts ersatton of _xtraterrestrialo',, -,

_ .
_ _ apaee laboratories, requires detailed study of the outer space

o _, : properties. Launching of eonnunieation satellites, equipped

> with a eompositw apparatus for retransmission of television

.i, signals, meteorologieal satellites vlth automatic devises for

meteorological Investigations require assured long-tern performance

°_o__.- of devises in conditions of space flight

' On _Oth Jsnuary 19C_. a successful launching was aooompltshed

" ! In the 8cries UnAon of a space 878tem consisting of two scientific

o_.. i stations - '8_eotron-l" and _Bl6etron-2", placed into different
o ,0 o !

1

° °°" _ orbits by a powerful oarrier-rooket. _he creation of such a

: system opens new possibilities in the investiKat4on of eireum-
o

,.- terraneous outer space and Is of prlIa_ sIgnlfieanee for

' oosIiO ph_slos. By means of the solentitlc ststiou "I_eetren-1"

'°_ and "eLectron-2" a wide range Is being conducted of Ieasurenents,

" needed for deeper understanding of physical processes, taking

place in various regions of the eirounterraneous space.
o ;,

,. _ ._ One of the Ialn obleets of the "ILeotron-l" and "I_eot_on-2"

o_ _. iI the study of inner and outer radiation belts of the lewtb.

_ The oharled partiel;e flux in the radiation belts is vez7 sreat.

u
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_nerr7 of man7 partioleo in _he radiation belto le ao ,_tgh_

that they a_e capable of penetratin_ into the apace-craft.

The radiative irradiation is not only dangerous to the

health of altronaute during a leek term t=_avel in the radiation
i

...... . _ baiter but also results in the property ohanEe8 of various

:_ materia_ used on space objects. It has been fixed at present
0

°',i that the silicon 8olaf batteries, used on satellites and apace

._ rockets, reduce the amount of produced electric pover during

tz_eadiation by particles of the _arthts radiation belts. With

o*__ very high lr_adiation the 8ola_.batteries may fail altogether

which to vhat has;happened _o some Aoerioan satellites after

".' ehaz_ increase in the inteneit7 of irradiation in the radiation
,,!

_°'_ belts ae a result of nuoleex explosion, carried out by UBA on

_ the 9th of July 1962 at a high altitudes

It is also thOU, that some transparent material loses

its tree,patens7 under the effect of irradiation and becomes

,, opaque, vhioh la npeo£ally unpleasant in optioa_ 87stene. Hany

o:o.: • orEanto aubetaneea, applied aV a thin fil_m for impartinK to

_'_: surfaces various properties, for in_tanee, to clear the optiem,

: disintegrate under the effeo_ of _rra_Lat£on.
x_

, The atud7 of the behavior of va_ioua material in the oute_o _
o _

°5 space in the business of nevborn soieu_e - ¢csedo material

_°° auperv_oion.

-_: . To deterges r_liabtltt7 of an7 material durin_ the apace

O000000:3-TSA] 0
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'+- _ : fliKh', requires knowledge of radiation dose, likely to bo

i_ received by the given sample of uaterial. _o forecast the

radiation does the scientists have to know the state of

, radiation belts not only today, but to able to for_oast their

_ ,__+ state for tomorrow. This requires knowledge of the lave

+" controlling _adiation belts, to understand the nature of their

ooming into being and continuing.

At present 8atisfao_ory explanation was given of the
/,

nature of the inner radiation belt of the F_rth, discovered

° °' by American soientists on "Explorer-q". The effeot of cosmic

o rays onuses disintegration of the nucleu_ of atoms in the

+++_0_ ¢onposit_on of the Earthes ann.sphere. During disintegrction

++ of the atomic nuolet their components - neutrons - scatter to all

, sides and some of them esoape from the atmosphere. IKfe-tine

of neutrons is only 12 m4nutes. The deoay of neutron produae8

oharg_d partloles - proton and eleetron, Xf deen_ of neutron

• .courted in the vicinity of the FqLrth, the proton pad eleotron

are captured by the F_rth's mngnetie field and begin uovi_g

. along a spiral trajectories, travelling fron _he northern

++ + henLnphere into southern and bask along the nagnetto lines of
+

° .+_ fores. P_ior to its dest_uetion the p_rtioZe travels hundreds

+_" of millions of tines fron one henisphere into another. _,ach

trap lasts less than one neoond. _ht8 o_roumatanee indienten,

that the F_trth's _agnetie field builds a "trap" for the eha_Eed
/,

+*++. ' ._artiolen. Xn this trap nay noounuZate nany partioles_ sines

......... ' + _ at high altitudes above the Earth _ensity of earner in very

_::++ + •
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" lov and the patti,los, vhi©h move there very slow looo their

• energy. _hts hTpothenis explains vor7 yell the experimental

data on oomposition and energy spectrum of particles in the

radiation belt. Horeovert from the comparison of theory vith

experiment it is possible to obtain information rese_ding the

,,'_'• d_nsity of atmosphere at altitudes of over one thousand

_o kilometres.

•' ,p_ An entirely different pioture is o_gerved in the outer

o: radiation field, dissevered by Soviet scientists during the

flight of the thlrd 8_tlflolal sa_elllte. It nat be taken for

_ granted that the above analysed genesis mechanism of the

• _ internal belt cannot explain the existence of the outer belt.

: Therefore even no. the outer radiation belt is a 8_-stery.

o• Apparently, in the vicinity of the _arth at distances of

_ _ thousands and tens of thousands of kilometres operates the

;i_ ii ' unique "eosmio accelerator" of partiolee. On basis of data,
' ii

obtained as a result of the satellites flights, we know, ehieh

patti,los are mainly _pe_ge_ up in this "._ceelerator".!

Hoverer, the arrangement of thle "aeoelerator" _• uaM_n,

° • _hen the Earth enters into _orpuneular flux, erupted from

• ._ the _un, there are magnesia st.rue and polar lights. At the

_ Oo! sane time th_. are the most intense ©hange8 in the, outer

radiattc_ belt. Xt aeans, that at this ttae operate

"olnsuterraneous cosmio aooel_rator".

This 18 _h_ for resolving the puzzle of elrouoterraneous
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outer _paoe stuultsneous _nvesttsat!on should be oondueted

, vithin It o_' various physioal phenomena, This requires

' oonstruetion st a spans system, ©onsl_ting st a number o!

...... satellites, eonduotiq simultaneous measurements in various

..... + resions of radiation belts, The launoh_nK ot'e_eotron-1 'e

o . and "Electron-2" 4s the first step in this d£reotion.

_' '+ Explauatton of the nature of the "ciroumterraneous

,,, . cosmto aeoelerator" will make it possible to resolve the most

" _ important s¢tenoe problems, Even now the existence _s known

' of "ooamio aooeleratore" of incomparably greater soale. Du_inK

o++ i the 8o oalled flares on the Sun ants "ooemio accelerator 'e, the

°. +° force of which is thousand times that of the "oiroumterranoou8

: ao©elerator 'so This solar accelerato_ produces parttoles eith

° +,- enerKy upto 10 billion -electron volts. Billion times Kreater

°."°. ' in dimensions "Acceleration", producing parttoles vith

_o : _ energy upto a million billion eleotron volts, lies vithin o_
, i

+ Galaxy. ¥inally, beyond the limits of our Galaxy there is

exiotenoo of aeoelerators, generating partiole8 of oven

, greater energy.

• Xn order to understand the chain of these absorbing

' i problems of the creation of high-energy partiolee, maktnK

_.... up the oonposttion of coemio rays, the beginning should be

°,.: nsde f_on the nest uoeseible resins o_ the oirounterraneous

+__ _ 81)1100 •

• i

+

_' '" _i+, + +J + + u_+.+- + ++.................. -+ ......... "
+............................................ ) + +,++__+++__+_

_, -.............. i, ++ ........... °.................. _ .......... .......... ,+ ++ o .
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P.. Orhits of " ec.tro..-1"

Orblte of e_sce stations "F_ectron-,l" and _octron+2"

were selected on the &_+unds of necessity for the simultmnenu_

tnvestisati_n of the upper atmospheric layers, radiat4-on

,:+ bolts of the Earth and oircumterranooue spaces

++

Horsover a number of other fac_r8 _._e a£so _¢_ '_n_o

account _ conditions of radio-communication during the tr_._:_eion

of information from _he stations to ground poin_', th_ _._+'_:.'onc_

time of stations in the orbit, exp,_u.y_ _ r._ tf_n8 to _e _,n.

' As a result of analyzing a number of possible versions

+: for the space system "F_eotron" the 8elect'_on yam o_ t_o
i--_ ,.

: elliptical orbits with high Iooentrici_y, This type of orbit_

provide for scientific invest. __ation_ vithtn the whole required

+: range of altitudes. The first orbit lies within the mo_t

interesting re_ons of the internal radiation belt, part, ally

; intersects th_ outer and encloses a region of apace with

°: irreEular magnetic field, where the formation of unstable flux

,, Of particles causin8 polar lights takes pl.aoe. _he second

orbit is partially in the inner belt, the most in'_eremttn_

re_iona of tJae outer radiation belt and intersects lying

++ beyond the outer belt region with transient flux of low energy

' eleotrona_ denoted in literature am the outermost b_ftt of1:t

_ : charged particles. _ltitude at aposee for the first orbit was

token it 7000 ks, which corresponds approximakely to the outer
T

i
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i.

liILt of the internal radiation beltt and the altitude at

_, , apogee for the second orbit val chosen wAthin the range of
" 6_000-70000 km. Altitude at perigee for both the orbits were

..... . fixed in the range of gOO_g60 kin°

°_.*_: Naturally, the rote3 axes of the space stations orbits

'_:"_"'_ (i.e. the lines, connecting perigee vlth apogee} vere selected
i

°"oo of different direction. For the lov orbit the location of focal

axis corresponds to condition of a more faworable position in

regard to the in_ernal radiation belt. For the high orbit the
o,

position of fooa_ axis in the orbital plane is chosen with
r

a view of obtaining IaXtIUn possible difference of altitudes

/o in similar geographical latitudes during the flight on

: ascending and descending turns of the orbit, vhich is important
?

,,oo°. from the viewpoint of scientific measurements during the

.:,£," investigations of the outer radiation belt, _he dip to equator

--o °+': of both the orbits is about 61°* The extent of the dip

o ° . influences variation of orbital parameters under the disturbing

effect cf the Moon and the Sun, and also due to the flatness

:_ "" of the larth, Vith the chosen dip th_ perigee of the orbits

:_ viii shift in time northward and, which specially important, the

' orbit of the space station "Bleotron-l" vtth this shafting of

fOOO_ axle rill pa6s during a _oe_ through the whole thickness,o ,,

. " of the inner radiation belt.

- 'i _he orbital diagram of the "_lectron" space 878teI is shown

i:
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¢

! in F£ SO q_. Perisee position of the orbits in the northern

• hemisphere provides the most suitable oonditions for radLo-

._ oomnun4cation of space 8tationn tr£th reoeiv_q points on the

Krouad°

i o -

Moreover_ when the stations are in the reKion of periKee

the volume of information is maximum, sines in this re£ton

besides the inveetisation of radiation belts ueasurementt are

oonduoted in oonneotion with the study of upper atnosphere.

.v,._ _'i'._')'_:.'i'_Y__-:'':';,_ ': "_.

._._._:, ..':' _''. "." " : I' • . .'- . "- ":_.

._._. ,:;..-..,. ,.. • . , , •. _ "_.'. -...- ; . , '.... •. ";; ,._._-.. '.

_.. ,'.'" .;.....-../...'......._ :;.'-_._.

_.,._: _.._',t,_._:_.*|_'_.,_:_t..-_Lq_.:__ - . , * . • , " . .....% :"'..%

' _"_'_'_'_ ,':_:,L,"_:.-':,_.'-_'.':"-'_/'.*_'_*.._..._/". : ",".-:;:.;.::_:..
__-,_._ • ,, ./- . .._.._ _.._.-. ,.-- -__ :,_ _._. ,':'_;_

" +._ .... _¢__ _, _ s ,,,,o .- :..._.. • • , , , .z_._.,,.,.,,,,_ _, .,,_._,,,-.,,,,_.,,,_...,, ..-:.-:.._..,,:,...:, ;.,,.:_.--

•

_ .... :..:,.._-_...:....._..'-A

," ._:e, '1 j_._,_,_._ ._ .... ._'_ ' " ,_." ". "':'.".9
:,,_ -, _.._._:;_,_.... ,,_, ;...'.._

',_ _ _ • :.<i';":_'.".'i,_'_"

Fig. lg - Orbital diasrau of "_eotron-1" a_.4
'OElootron-2,,.

.., 1- oxobit o_ '0Electron-2 o. _tatlonl 2- £nterm_l rad£_tlon
• bolt; _- orbit st "EleotroQ-q'! g- outer ra4iation

bolt; _- the belt of lov-ol_oFr_ _harsed pwrtielos.

It lo a known faot, that F_tz,th satellites, mov4_ a_nS

the low orbits, have a limited tits of er.tetence due to their

r
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inhibition in the upper layers of atmospheres With increasing

,, altitude of orbit the exAstenee of the satellite increasem,

since _he inhibiting street of the atmosphere decreases, For

+_ altitudes at psri_eoo corresponding to the orbits of the

++ "F_eotron 'm 8ys+.emt the inhabiting effect of the atmosphere ma_

be practically disregarded. However _Ath increasing altitude

, at spokes of the orbit upto some tens of thousands of kilometres

....:+ the motion of the 6atellite begins to be affected by nee

+ °_ factors - the attracting forces of the Moon and the Bun.

i+ +/;+ Calculatiom hay6 shorn, that vith .m, luitable combination of

i '+"++ these forses the existence time of satellite on orbit with

....+,_+ altitude at apogee 65000- 70000 kilometres may well be _ust a

_°i few days,
'i
"::; In this connection detailed investigations were carried*. +

out of the motion of satellites in orbits with high aposse

+ : and the moments were determined of launching, which assured

i _,: a long term existence for the space station "ELectron-2" on

,++,, the chosen highl 7 elongated orbit+.

_ ,_ 2he most expedient method of creatiu_ _paoe s_stem on

*° • the above orbits v_us the simultansous placing of two space

_ i_ stations by one carrier-rocket.

_" i availability in the 8evict Union of powerful space

_/ ; _ckets made it possible to resolve the problem precisely in

!

+_. this way. However the practical plaoinK of two satellites on

O000000g-TBBOg
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_,_ substan_ially dif_erin_ o_bits by means of one carrier was of

/, I: considerable technical difficulties. To place "Electrone-l"
?

,°i'. :/
_, and 'eElectron-2" into preset _" orbits required separation of

_' the first of them on the active flight Ileotton of the last

i_ carrier stage during the operation of its motor. Separation

° :!' _!! of the "Electron-l" and to be implemented in a way_ so as not

to cause disturbin_ moments, affectin_ operation of the control
i _.

o_i_, _ system of the last stage and the accuracy of placin_ "Electron-2".

._. ,_. In the separation of "Electron-l" its entr 7 had to be prevented

o_. _ into activity zone of the jet-powered last stage.

_i I_ Both these difficulties were overcome by the application

/,_ i. of a special reactive system, which assured separation of
°_o' _

° _ _ _eElectron-l" from the last "stage of the carrier-rocket at
!

_° _ _" exactly present speed. The separation occurred without any

°_o_ _ disturbing effects on the further movement of the last sta_e_

o_ _
oo _ Besides the construction of _eElectron-q" was devised in such
o

_ a way, that the station would be most compact at the time

_. cf separation and would not h_ve any highly projectin_

..... _ sections.

o i_, JkPP_I_,ATU_z

o_ _ "Electron-l" and "Electron-2" are automatic satellite-

_-_ stations, developed for a composite study of circumterraneous

_o space.

Fiaure 1_ and 16 show the external vie_ of satellite-stations

o 'eElecteon-l" and "Elec{,ron-_".
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_. - Ar_snsed on the, atltside of the stations al"e the soZal"

':'_..: i batteries, antenna systems, paz_of devLoes for scientific
U

investisations and data units of solar orientation. On the

" ::, cylindrical emotion of the body are the rotat£n8 shutters of
, i_'-

! the _he._mo-resulatinK system. The special feature of the

°'°_'_ ,, "r.lectron-l" are the collapsible antennas and panels of solar
• ii i

r _ _ _', bat_erics, ope_inK after the 8cparation of the station from

:-_ °_:'_, _ cazTicr-rocket on command from the time-proflranmtinfl devioeo

_ ,," Th_-8 i8 to provide for the separation of the station on the

oo°_, active section of fltaht. At "E_eotron-2". the panels of

°,,_ solar systems are fixed l_Kidly.

-o./i In accordance with extensive program fox _ the atud_ of

.o_°, • closure.erroneous space the "_eotron" statlo_s contain various

_ scientific dcv_oss for meas_r£nK at various points of the orbit.
_:2_.o,:.
....:, The results are recorded in memory ds_ioes, vh/oh 8ncumu_a_e

_ ,_,_,_ scientific information and d_ta on perfornanoe of the systems

i durins one or several turns on the orbit (depend£n_ on the

selected operation condition_ of the memory).

°k,o During the communication, besides the transmission of

memorised infoz_at_onv there is the direct telemetric

°o transmission of a 8rest numbe_ _f parameters, _ocorded by the

°':_ scientific apparatus, as well as data rcsard£ns performance

of _i the s_e_em_ shear6 the station. Operation control of

.... devises is imp_smontod in two ways - autonomously mud b_ ©onuande

"" transmitted to the station alone a special com_ _d radio-line from

" the 8round stations.
i"

, _ - ,_,-, - _ i_'__:_>- "" "" _'_- _ '_•_:-'_--.:_'_ _._._- ........ "....... _ _: _- _. "--......... '_-_--'-: ......... _'__"_:___L
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_. The anl_ar posit_on st the "E_eo_ron" 4ltatLons ,'_

in _paee is determined by the solu o_entation data unite,

the re&d_ns st which is re,ordeal _.n the memory e£uuZtaneouel7

with neasurinK results of scientific instz_menteo

FliKht oontrol of the space system "Electron w - neU_renente

of orbital parameters, reaeption and reoording of teZeuotrLo

and scientific inforuation, issue of commands for the ,uric

and cut-oft of apparatus are implemented by the command end
o

eeaeurin_ couplex on the ground.
9 •

Oommunioation seanoes have oonfirmed, that the 8pass system

"Electron" i8 reliably controlled on eolBoJade f_om the F4urth.
o

o_ - kt es stop now in nero detail on the n_Ln problemst

Ooo, which should be resolved 4n the fliKhta of II]_ootrofl--ltl

_ "Eleotron-2"° As mentioned above, the cain obJest of the

. : "Eleotron" apaoe system 4a the study of inner end outer radiation

' belts of the Earth and the related physical phenonena. With
o

this sin on board of both the 8atell4te_ is set up identical

apparatus for neasurLnK eleotrons and protons of various enerr7.

• *_ These measurements should enable to determine the conpoaition

_° of enieeione in the radiation belts sinultaneousl7 at two points

_ nf the oirous,terraneous space.
%

The eolontific station "Bleotron-l" flies &round the F_r_h

at oomparatively low _titude8 (below 7000 kn). 2,_e stud 7 b7
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o:..... seams of thIB station is of the luer radiation belt of '?he

- Earth and the near©st to Earth "w,purs" of the outer radiation

': belt. At t_ sane time the station "Elastron-2" outs through

' _ the outer radiation bolt and depewt_1 beyond its limits into

interplanetary spaoe, where the partioleo of radiation belts

should not be present and the main type of radiation wee the

:, oosatc rays.

++,,i. The presenoe of identioal apparatus on both the satellites
) :

+,,_+ makes it possible to drava ptoture of the spatial position

,+ i, of radiation belts and to tie the measurements of various
' o -

:.+ satellites at different distances from the F_rth. 8ome of the

+ apparatus is inside an airtight oontainer, _he8_ devises record

+, particles of quite high energy, namely - eleotrons _Ath energy

.+.. of over 2 millions elcotr©n volant protons vlth ener+y over

+°,+++i: I0 million eleotron volts an_ photons vlth oner87 over 50

g ! kiloeleotron volts.

'+° _ Partioles of lover energy eannot penetrate lhto _e air-

° °,. tight oon_ainero Devices for recording of these pprtiolas are

+,+ set up on the outside of container. Radiation detesters are

°" covered by the finest layers of 8ubmtanoe. _neir thi_kneae ie

_uet a few thousandth traotions of a nillimetr. _hese detesters

° ewe penetrated by eleotrons with energy over _0 kiloeleotronvolts

and proteus with energy over _Lllion eleotronvolts,

?

; For reoording partiole8 of even lower energy the use on

! "_lectron-2" le of the so oalled spherical a'_tlyser. _he path

..... ................... "=':_" *_,......... :++i ; ......... ........... = ; +..... _ ;,-,+,--,'_;_"_+;_;_,,__""_+_ ;+;: ........ +z,++--: _ _'
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o the orystal of the mounts whould bs severed by some opaque

material. No matter how fine ia the fo_10 severing the

•,, orystal, i_ still prevents entrF into the orystu3, of

eleotrone with energy lena than 10 kilooleotronvoltso _ho

acoslsrattng tube in front of the orystal fillsoir th|o SaP0

imparting to slov eleotrona additional speed by bringing up

their energy to 10 kiloelectrov_lts. Thus, ths do_oo on

°tSlectron-l" makes it possible to reoord electrons from the

: lowest energies ( about 10 elootronvolta) to some tens of

thousands of oleotrovolteo This information should supplement

o the data obtained by means of the above devises on booed of

_-_,_o. satellites° Thus, the extensive set of various devises

_ enables to study in detail composition of radiations, to

• determine nature and energy speotru_ of partioleeo composing

radiation bolts •

_°_ The motion of radiation belts pa_tiolee is determined

by the nmKnetio field of the _artho Therefore ths information

regarding the radiation belts should be supplemented by data on

magnetic fioldso Moreover0 motion of particle of the radiation

bolts may result in the generation of eleotrio ourrent0 vh " in
D

° turn induoss an additional magnetio f_eld, To reoord naKnotio

fields, at the moat remote from the F_rth satellite 'e_leotron-2Oe

o are t,Ao mqnstom_ter8, ehioh measure magnitude and direotton of

the magnetic fioldOa intensity° One magnetometer ham lover

sensitivity0 but has the facility to measure a sufficiently

B
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.,; _-- h,£h-gntensit_ masnetio field of the F,e_th. _he ot_er

-:'_ mqnotomotor is dosisnod for recording of reek Iqnotio

fields0 existing in the Oi_or radiation belt and even at

.o great dletL_ool beyond It.

°

Concentration of various enersy sharked particle_ in

4"

the radiation bolts and _he magnitude of the magnetic f_elds,b

: induced by these particles are closely interconnected.

. _imultaneou8 measuring of various particles and lasnotic0

°_,: fields will provide a most important information about the
o o

.,.: radiation bolts of the _arth.

' It is qui,:e obvious, that investisation of the composition

of the Earthes u_er atuoephero han a great valUes In the

-_ present article ve woul_ like to emphaelae the possible existing

bond betvoen the radia_ion belts of the Earth and the composition
o_

°: of the upper part of the Earthts atuoaphere. Particles of

.... _ radiation belie eJtravell£ns" from the northern hemispheree

into the southern sometSmes end their life below those re_ions,

where exist the rad_ati_n bel_e. Under the offset o_ a number

.._.:.::? of factors, many of which are not yet 4iseovered_ particles of

- radiation belts set "sp_lled" out of thel and bosh81_l the upper

atmospheric lI3_rJ. _hus, the radiation belts _££eot the

: _arthes atmosphere. On the other hand, it i8 possible, that

,_. : IOOO of those particle,s _hioh after acceleration and escape

Oo': beyond the atnosphore becooo particles of radtet_on belto_

:°_' ori$inate in the upper layers of the atmosphere. 8_t up on both

O000000g-TSB]]



o ¢196)

" i the scientific mrs, tone |f_leotroni1 |' J_.d It_'lel_ronm2" are

'_ mass-mpeetrooetlre, vh_oh enable _o determine ehe_Loal

° °_:- i composition of _he upper atmosphert_ layerm,

l_ is quite possible, that beeidem the elerentar7

particles (electrons and prom,on|) the finest dug, p_rtioles$_

the so oal!ed nicz_meteorites of extremely small size, also

revolve around the Earth. It was fixed by pre_eding tests in

flights of Soviet and American satellites, the number of

mierometeorites close to the Earth is greater than in the

interplanetary spaces This is, apparently, due to the fact,

that clone to _arth a4orometeorites, arriving from the

interplanetary apace, 8_e supplemented b7 leteoriteee lens-

time revolving around the F_r_,h. "XLeotron-1 't contains

! zLorometeorite detector. B7 means of it_ it i8 possible to

reeord the number,mr impacts on the path of :.the station's

. motion_

!eEleotron-lt' also contains deTLees, recording X-raTs of

°_° ; the Sun. High-intensity X-ray radiat£or. I : generated during

__"" a high-power blasts on the Sun, the so called "flares'So Recording

of X-raTs makes it possible to determine the activity state of

the '_un and to elucidate the connection of theme phenomena vith

__, the state of radiation belts. The oonmtruotion of automatic

'_ '_*" l&borntory, flying far from the _ar_h, viii make it possible

,.. to investigate radiations _eaehinK ue from the depths of the

i Ou_ mpeoe_

4_ 4 t
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' _ho 8rearer part of cosmic rays originate beyond our

:, _olar aystom. Tho atmosphere and the mosnotio field of

_mrth two a substantial obstacle in the wa_ of those rays to

+- our planet. The "l_ootron-2" moves far away from the Sarth

o "

I, and osoepoe beyond its magnetic field. '_horofofo it contains

:." .... devices for the recording of cosmic rays. Some of those

devices permit not oKly to mensuze the geners_ intensity of cosmic
,!

_' rays, but also to determine their chemico£ compositions i.e.

=_::: to define, which atoms nuclei and in what quantity arc present

_°, in the composition of oosatto radiation.

t ....

o°_ _ven quite long ago people observed heavenly bodies very

° distant from us. This was possible due to the fact, that the

° human eye £s capable of observing distant stars. _he possibilities

:, of modern astronomy have greatly increased, when besides the

_: , visible rays it was possible to observe also the invisibles

.... radio-waves roaching us from the outer space. A new science

o o. has cmorKod - radioaetronomy.

,,o o_' it is a known factt that the _arth t,s surrounded by
_Q

,o:,_ _' ionosphere0 which reflects short_ medium end long radio-waves.

• Xt is because of this property of ionosphere that the communication

'oo:'_ is easy between radio-stations of the different continents of

_ the F_rth. But the same property makes it I®.oseible for

. radio-waves with wavelength over 100-1_0 metres to pass through

"' !_ to ue from the outer space. They roach ionosphere and are

....'._U _ _ " _ ......_' _.... _: _::_-_ ................................o..................................... _ ..........:.... :;- .........._ ......:.........._............_...._........
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Peflected back into the space. Yet the_e waves car_y a most

valuable information regarding the distant regions of the

Universes

._+, i Xn order to record the_e radio-waves, it is nece_oo_y

!, i to eecape beyond the _arth's ionosphere. The ll_IoCtronll

i satellites contain radio-receivers, which should mnke it possible
!

! to record the radio-wave8 trAqh+wavelength 200 and _00 metres coming

i from space. There is no doubt, that these radio-eaves will

. provide us with most valuable infcr_tion about the outer space.

It is over a month now, that the successful flight of

,. ', "_Aectron-_ t' and "Electron-2" is continuing. By 12 oeclock

: March the 12th 196_ "Electron-_" has completed _57 revolutions

+:,: around the Earth, and 15_ radio-cosmuntcations were held with

° the satellite. "_Leotron-2" has completed _ revolutions and

: had 25 radio-communivations.
0_

.... +: The extensive mateTAal, obtained during the month's flying

.

,", of "Electron 't stations, pertains to period of the calm Suns

° °°_ Further measurements by means of "Else,ton-2" aud 'S_lectron-l"
; ,

C°+,, will per_t to study time variations of the circumterre,neou8

space at various levels of the solar activity.

C._.Vernov, Associa_e of the Academy of Sciences

+', +++ of US,SR,

? O.A.akuridin_Dr. Physico-Hathematical +o_enoe8,

Yu.l.Logaohev,Haster Physico-Huthematical 3ciences.o

,+ 0, "Pravda". 15 Haroh, 1961t0

?

+ +i_+? ++#.......-:.+_......_ o o ..... +,.+,++ +., ° +::.... .- _+:-_++,++-.......... _. +_-,.+-:_,........++.-+_.
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TA6S COH_HT_°!P, 01+ T_ LAUNCHINGOF n_LmCTRON-_" AND "ELi._gT:_ON-4"2 .

I il J II

i .: . In accordan, e vt_h invcstisa_ton prosram of the upper

i .... +t_ Xayer$ of the a_mosphere and the ou_er space launch£ng vaa
: L!

_":. carried ouk in the Soviet Union on 11th July 196g of a epe.ce

i system, conlis'_i_ of rye 8cfentific stations (Earth satellites)
i +

' "wlectron-t" and "F_eot._n-g"t placed into 8ubltanttally different

! '.... orbits by one poverful carrier-rocket.

! ,

..... The object of the launchinK is the continued composite

% + : investigation of the Eartht8 radiation belts+ various radiations

arrSvLng from the depths of the outer space, masnetic field of

:+ _ar_h and physical conditions in the upper layers of the

atmosphere,,,

o,"

+ .... . The separation of "_sotron-t" was carried out in the active

i ' o

._ :+ section of fll[ht with operat2n_ motor of the carrier-rocket's

+ _. last sta_e, wh+-ch thereafter continued lta_ flight and after
i c,
+- o p_ck£ng-up the required speed placed into preset orbi_ the

space s_ation "Electron-g".

i_' +f+, Aocordtn g to tentative,data, the space stations vere

i i placed into orbits _',th the follo_in$ parameternl

i ;_'°'. "_ectron-_" - altitede at perigee gO_ lmm, altO.rude at

_, apoKes 70_0 klal

° _ "_eotron-g" - altLtude at perigee 1_.59 k_, altttuds at

, + apogee 66,2_._kl.

_ ..... . .

" -_+_ + '+_ .......... +'*'++_'_'+c+_+_ • "' "" ":" +' " ......... " ................ +"+ " _"+" '"_ .... +'-" ............... " " ' '....
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Revolution periods of t_e stations are 2 hrs, _8 mine and

• 21 hr, _ utn, respectively,

The dip of the space stations orbits to equator is 60°52 ',

o. Besides the dewloes for scientific investiKattone the

_ : station8 have radio-transmitters llSiK_l,].n and tlMaFitk" t

o, operating on frequencies 19.94.3, 19.95g0 200005, 300007 and

i_:, 900022 megacycles, and radio-telemetric syste mn for transmission

to the Earth of the investigations reeultso
o

°_ P_adio-telemetric information, received from "Electron-_"

and "_ectron-g" indicates normal functioning of all the systemso

°" The coordination-computing center i6 processing the
. :_:.

_ arriving information.

_ •
.,_oo' "Pravda", 12 Oulyt 196g,

'_ _ TAS8 CO_4UNIQUE ON THE LAUNCHINa OF SPACE STATION "PROTON-I"
"_ ; I ii I I I III 11 1 I ,.i.,i | i i ..

_,_., In order to assure the Smplamentation of the planned

investigation program of the outer apace, a new htgh-powe_

..... carrier-rocket was constructed in the Soviet Union.

_, By means of this rocket scientific 8pace station '_roton-l"

wl_h a set of measuring instruments was placed into ¢Lroumterraneoue
_,.,+

orbit ¢u 16 July 196_0
% 'o

i

,:::::__£_ _=_ _ ......... 22_" ........ ': ' " " . "............. .. ""

^ .\_ _ . , / ,- --o ................. :_ =_-==-- =:= =_
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....= Total ve£sht of the working loadt p].aced trite orbit

*' .: (wighout the last stage of the carrier), l= 12.2 tous.

,_, i The t_roten-l" station is equipped with 8pecial

_ scientific apparatus for investigattnK cosmic particles of

i ultrahigh cnersy.
!:

'._ ."2 [

:: i- _he space station _roton-l" vas placed into orbit with

_=,_;!_;. : altitude at apogee 62? k= and at perigee 190 kmo Dip of orbit

_ 4 i8 6_,,_O, Revolution per_od 0£ the station around the Earth

° : is 92.L_5 minutes,_Q ' ,:

-:_ YS;•

Besides the scientific and measuring instruments the

-_::._:" station has radio-tranm_Ltter, operat£nK on frequency 190910

°_.' megacycles

Analysis of received telemetric information sho_8_ that

° the apparatus on board space station _Proton-l"operatss nOlSta_l_o

.:i,_.... The c:_ordlnation-oomputLn_ center i_ conduotin_ the

_°_:, pruoeesinK of arriving £nformationo

_:: ttpravdattt 17 Jul_ 196_e

• SPACE ,_N_ION "PROTON..,_'.

• &f_er the launcbtn_ of the first in the world artificial

_o Estrth 8ttellite_ vh:Lch has opened the new or& of space flishts,

,_ the _5ov/et essence and tech=,iquc has attained considerable

_" ' success in the investigation and mamtorin8 of the outer space.

/"

i.
• !
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Construction of high-power oarrler-1"ockete hao enabled

the _ovtet constructors and scientists to accomplish the first

!:_°:_°: in the world manned space flight.
- o

-. _, Further development of the rocket technique made it

possible to constr_ct heavy automatic stations, inhabited

.... spaeec_afts and to accomplish in them group flights with a nan's

i ,¢:" eil_ into space. But the science sets new, progressively moree

oo composite problems of investigation and mastering of the outer

°0_ space, requiring construction of heavier space-rocket systems

: ,_" with even higher energy power.

i On 16 Oul_ 196_ in accordance with plan of 8pace

°.i: investigations a Successful launching was married out by mean8

'_. of a high-power carrier-rocket of the scientific space station

" "Proton-I'm into ctroumterraneous orbit with altitude at apogee

o_ i 627 km, at perigee 190 km and dip of orbit 63.5°e

The total weight of the working load placed into orbit -o b

_ _: space station '_roton-l" and the set of measuring apparatus,

i:.°,oo,,. - composes 12.2 tons,
= ,:.

_° ' Oonotruotion and successful producttnn of the main e_mteus

• -o_ and individual stages of the new carrier-rocket enabled to

: _, _i aocompli_h the placing into orbit of the complex selentttie

_ apparetue, included i_ the space 8tatton 'eProton-l".

..... _+ 'fhe perfection of the new space carrier-rocket is specified

i _ " by man_ technical indices, including the considerable oaDaeit_
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o

_- _i_ of the mean power unit8 generating over 60 millions horse

, ._ p ower.

o_ Launching of the new carrier-rocket wi_h the scientAfic
Q ,- ,

_,_ space station "¥roton-l" proves the beginning of a new era in

° ,_ the atudy and mastering of the outer apace. Xt open_ to

a_ _ science great possibilities in the investigation of cireunterraneous

,..,_ i and oircuaeola_ apace and of the depths _:r the Univerae through

_o'_,- spacecraft of great weight, which will enable to conduct

_'_i. ' extensive scientific investigations.

_, L The world press highly acclaA_ed the ueri_ of thin new

'_'L_ _oviet achieve_ent in the mastering of the outer space.

:o __ Scientific program of space station "Proton-l" is dealing

_:o_! with a number of fundamental physics problems of ultrahigh-energy

."_.::, COSmiC X'aya.

i_ :_:_ _, The apparatus set up on the station enviaagessi

._@_;.°:i_ii'::: -study of solar cosmic rays and their radiation danger;

-stedy of energy spectrum and ehemioal composition of

:-_:: particles of the primary cosmic rays in the energy range of upto

_:_: 1CO_OOC billion (101_) eleotronvolts!

o.oo,.i -qtudy of the nuclea_ interaction of cosmic particles with
_o

_ °.i..,. ultrahigh energy upto lO00 billion (10 TM) electro,volts!

,'-,_ ,2 -determination of absolute intensity and energy spectrum of

,,/. Galaxy origin electrons;

'. _ -intensity and energy spectrum determination of Galaxy gamma-

rays with energy over _0 mtlliohs eleotrovolts.
i

, " ! ; '+. ,..... • . ..... :,:_.*. ..-_ • _ .. ........ . , .
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;!-_,.. _ F_)r over thirty years cosmic rays are being studied by

i -_, i physicists of many countries. These investigations resulted in

,_,_ discoveries, which revealed an immenne diversity in the nature

i_ °_'_! of elementary particles, out of which is built the substance of

i oo_ the 8Bte_ *J_ world surrounding us.

_ ° DiscoVeries, made in the study of cosmic rays, have laid

the foundation of the new.here of science - _ _'sics of elementary
,

_ particles, studying the nature of these particles, their inter-

_. connections end conversionS, seeking the most elementary "bricks"

ii of material. By investigating interaction of high-energy particles

i with substance, physicists study the mai_ properties of elementa_y

!o.,_ _ particles - their mass, electric charge, forces active between

particles their structural peculiarities. For progressively

_eeper penetration into the "interior" of elementary particles
o

_ the physicists require particles of progreeeLvely higher energies.

_ In t._e flux of cosmic rays, allying on Earth from tee

._i"_ Galaxy depths, particles are present ( pr©ton_ and atomic

!-°°_ _ ncclei of elements) of most diverse energies! thousands, hundred_
! "

of thousands and even billions of billions of eleetronvolts.
o

°_°_i:° These particles are by man_ orders more energetic, than those

obtainable in terrestrial conditions b_ means of the most powerful

o,_o accelerators.

,,-' The primary cosmic rays of high and ultrahigh energies,
F-

_ . by invading the atmosphere, collide with the nuclei of its atoms

_nd, by using up their enersy at high rate, _et absorbed in the
+.+

0000000-- $C0
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o atmosphere. Therefore intensity o1' the particle of cosmic rays

o! with high and ultrahigh energy is so low even at the height of

°' the mountains, that they practically cannot be used for the exact

_ quantitative measurements, which are necessary for resolving

_ fundamental problems of the theory of elementary particles.

However, if the investigations are conducted beyond the
i

° _ limits of the atmosphere, where the _ntensity of ultrahigh

' energy particles is hundreds of thousands times greater, than
_°

at the sea level, then it becomes possible to study the behavior

of particles with energy of thousands and tens of thousands of

billions of electronvolts. Investigations beyon_ the Earth's

atmosphere can be accomplished only be means of artificial

Earth satellites, In this connection there is a possibility

in future to resolve one of the fundamental problems - the
o..

_° • search for elementar:, particles, in pa_ _iculars, those forecasts

_ by the theory of so called "kvars" (reactive kilovoltampere), i.e.

_ particles with charge 1/3 and 2/3 of electron's electric charge.

' For carrying out the above investigations the construction
r

o is required of apparatus, capable of automatic separation of

particles accordin_ to _heir energies, to select from all the

_ particles of cosmic rays only those with very high energies, to
o

measure their energy, determine nature of the prim_ry particles

(sep_rate protons from the henvier atomic nuclei, and for the

o _ heavy nuclei - to determine their belonging to one or _nother

chemical element), to study characteristics of their interaction

!
with the atomic nucleus of mntter.

U

• _ i_

o 0 °
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_o Fig. ;17 - 8olenttfie apparatus, set up on
i Ipace station Itpl_tone_'llll

1- lplOtromoter of ooom4o ra_l particles of moderate energYl
i _°_ _- ganma-telosoopol _-8 oomplex of ionization oolormiteri

9- Jevioe for reoording hiKh-enerKy eleotrons.
o

i ° i

_ i 'l'he pFeoent day apace reeker technique hal opened extensive

• poeeibilitiel for those inveatigationJ.
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,_ '_he construction of a new powerful carrier-rocket and

.... space station f_roton-l" has enabled 8oviet scientists to

_" develop the required scientific apParatus.

Fig, 17 shows photograph of the complex of solentlflc

': apparatus, set up on the space station "Proton."

i ) i This complex consists of loniza_lon lalorimeter with'
,, _ various meaBuring instruments 3-8e designed for _nergymeaaurQ-

_,t ..... ,.

_.,'.,i." merits, determination of the nature of cosmic ray particles

'_£ of high _ud ultrahigh energy and study of their Interaction

_ with matter; device for the study of high energy electrons 9;

_"_: gamma-telescope for recording gamma-quantum of high energy 2;

....:;,,:. device for the 6tudy of chemical composition and energy spectrum

of moderate-energy cosmic rays 1,

.... , In order to study particle_ of cosmic rays with high and

_o'_ ultrahigh, energy, the ability is required to select from the

,'" whole diversity of particles, fal].in_ on device, those having

,_ high energy, i.e. primarily the energy of each individual
°o'

particles ham to be measured. _ith this object in view the

8owlet physicists have developed an original method, embodied

: in a device, denoted a_ ionization calorimeter.

_, Fig. lg show_ schematic arrangement of toni_ation

o_lorimeter and of the set of measuring a_paratus for etudyin_

oO _ particles of high and ultrahigh ene_ly,
I

• ,..... 2........ -'" ..... ,. ".: :'_ • -
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The ionization calorimeter consists of a geeat number
cO ,i

of steel plates, arranged between which are the scintillators

_ of a special plastic. When high-energy particle falls onto
o

Q 0o

_ io_ization calorimeter it interacts with the atomic nuclei

I
of iron atoms. As a result of coll4sion secondary particles

are produced, which in turn, colliding with iron atoms, &tve

_-°° _°'_ birth to particles of the next generatiou, etc. As a result the

! °J: ,

whole ener_r of the primary particle passes onto a great

_,' number of the secondary particles, which are then absorbed in

_° o :; the thick block of the calorimeter substance (Fig. 18 shows a

.... :: ! sketch of the avalanche development of the secondary particles).
o ,

_ _ i The absorb,ion of energy is accompanied by a light flare in the
9

_, plastic scientillators , moreover the intensity of the flare is

° :_: proportional to energy, absorbed in the ionization calorimeter,

i.e. proportional to the energy of prima_y particle ( the
_4 o °....

_:)° _i light flares are recorded by the photoelectric multipliers - P_q).

! _ o' e: _,2_-_'z_':"__'-_-,-,'_-'::_,- ,s.:.,-_,.-,_.- W-/ _'_ !

2

o !i Ftr_ 18 - Diagram of the set of ionizagton calorimeter.

°: _ 1 - _raphtte; _ - pllyethylen; _ - section|

,,_, _ _, - P_4-I, II, IIl_ 5 - Lead! 6 - Iron.
.o •

i
!,

! • . . ..........
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_o study the nature of ©oami¢ ray particlem - measuring

o of their electric charge - above the ionization oalorlaeter
a

are arranged two special counters, in each of which the charge

is measured independently. _he ume of ttte two counters should

substantially increase the l_ccurracy st measuring the charge

will permit reliable separation of the primary high-energy

protons from the heavier particles.

Under the counter ie a carbon block on one h_l.f and

:o polyethylen block on the other, gheae blocks a_'e the substance,

- interaction with which of the particles with high energy will

be the object of investigation. Under the blocks of carbon and

-_i. polyethylene are the reaction detectoro.

2olye_hylene conBiata of iron and hydrogen atoms. Therefore

in one half of the apparatus the reaction is studied of the

¢,,o ultrahigh energy particles with carbon atome nuclei, and

in the oth_ - with nuclei of carbon and hydrogen atoms.

_eeulte comparison of meamuremento _mplemen_ed by both the

; halves permits to separate in pure form the reaction on nucleus
o _ of hydrogen atoms, i.e. protons.

Under the ionization calorim_t_r is the scintillation
o

'o

, counter, whic_Jointly with reaction detecto_ separate particles,

moving in a certain directione

J
• • ' 2_ ............
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; Moreover, set Up on the _pace station "Proton-1 e_ is the
, !

.... apparatus for etudyin8 electronic oompone.t of hish-enersy

_+ cosmic rays, _he principle of ionization ¢_oriweter is applied

0+ also for the mensur_n_ of the en, rgy of electrons,

Among other problluns_ being resolved by the scientific

'" :i_ apparat_ Of the space station 'tproton-1 it, high significance has

+ the gamma-quantum recording of the primary cosmic radiation,
i

.... 'L': energy spectrum determination of the ga_nma-quantum in the energy
i i:

region of 108-109 electronvolts_ mea_urinE of the energy spsctrun

! + and chemical composition of the primary cosmic rays of silaotic
i .....

i _+: ori$in_+ _ubJeoted to the effect of magnetic field_ intensity_,

i°"+_ variation stud_ of c_smto rays, energy splctrum and chemic81

composit, on study of solar cosmic rays.

+:; +he scientific apparatus, constructed by Soviet scientists,

o

+++-++_i is unique in its scale and 8_ecificationso +_r carryin_ out

'+ precise quantitative measurements it requires vorkinK in the

actual condition_ of space flight.

! + °+ As m result o+ launching the first space station 'tProton-l"o

+•++o+., the whole set of the scientific r;pparatus, construction of the

+; station and its systems will be tested. _t present the scientific

'_ apparatus i8 operating normally and has begun implementation of

• the planned progrem,

ii '

Y ++ . _+++'+ .... ,,-+ .... ii++.+... _-' + • _"t+'_+'oo _ ' •...................

++_u--__+_+.++_+;-+++/J-'.++:_;...... :+......... ++, " '': .................. ........ ! .... '+ ++ '.... " .+
+
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'_o prevent excessive heat_ _nd ¢oo_ during the

orbital _ight the 8tationee body is covered on the out_tde

o' by highl_-effoctive thol_motn_ul_tion_
L

.... " The required temperature £s m_intained inside the atr-

. tight body and normal pressure has b_en provided for.

The air-tight body of the station is a cylinder with

convex bottom, Inside it the rear and contral portion is taken

.... up by the scientific apparatust position indicating system of

.. the station, electro- and rad$o-equipmsnt, _el_metri¢ instruments_

Q

,,,,_ and also units of thermo regulating u_tso

:.i_ Attached on the air-tight body from outside a_e the

,,: panel8 of solar batteries and the mechanism8 of their openiast

._. also the sensitive data unit8 of the position indicating system.

:'u
Di6pozed on the rear bottom are the units of electro- and

0/,

control instrumentao Also here is the external radiat_on

• heat-exchangers On the stationea body are the antenna system8

o o° of telemetric and radio-comm_nd complexes an_ th_ complex of

_, extratraJectorial measurements,

_ot_ee_ the extern_ reSnforoed _hell _nd t_e 8tation_
.

bo_y are the cont_._ner8 with ehem_ca_ batteries®
o_

......2 _he complex set of the _cisntific _paratus forces to

resolve a serious problem - transmission to _he Narth with
i

,-

o

1,
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..... hieh degree of accuracy of _1 the measured dates '_.ie is served

by highly-infermativetelemetric apparatus ,In board.

,r ,," _he reliable and exact _easurements of the orbital

_:i parameters are assured b_ the _round me:_surin8 complex and

o ;!.o_ th_ special elenel radio-equipment, on board.

a.o+_;,,: Operation of the ac'eatific apparatus and all the systems

of the station _o controlled both by the programming device
o a . ,

;i on board and by radio-ccmmanda from the _arth.
° , ,'

'_he indication system permits to determine the angula_

! _ ; position of the station in space at every moment and, therefore

i _o:: fix_8 the dSreetion of cosmic rays under _nvestieation. The

_,_._° _ indication s_mtem includes combination of sensitive data unites

!'".°:.,,. '_he _nsular velocities of the station are measured several

_o_8,;.: t_mes a d_y by means of _yroscopes.

i%o •

.... _o calm the _tation after eepa_atio= from the carrier-

rocket and Smparting so_e negi_gible angular velocity in! .,

respect of oil three axes there is a dampin_ system eith gas

;° _: nozzles, high-pressure cylinders and control apparatus.

The station's rotation at lo_ angular velocity assures normal, o

operation of solar battiries, a more u_tform temperature

conditions of the station and the "r_quired eur_ey" for the

scientific apparatus.

_J

00000003-TSD01



• i I
" '_ Ii t

i : t J

i t , t

F

i . q

7 121_.1

'_o provide tempsraturs conditionu required for the

.....i,i_o normal operation of apparatus, the station is equipped with

_0,_, thermo-regulation system.

! The complex set of the board apparatus with continuous

. opera,ion of the main systems required construction on the ._

station of high power solar unit.

; 'o

i _: Solar batteries provide power supply to the apparatus

z .... on the sunny side of the orbit and recharging of the chemical

';i': buffer battery for power supply on the shady side of orbit,
_o

_o_- when the station is not lighted by the Sun.

_,i Solar batteries are arranged on special panels, which

i _' prior to the station's placing into orbit are laid in the

i shape of _runcated pyramid. In orbit the panels open out and

i_;_i are fixed by a special device, forming something like a four-

COne screwe
o .

_oo- Heavy artificial Earth satellites, similar to space

,_;: station etProton.-1 me, equipped with apparatus of the type of

,:; ionization calorimeter, open out vide prospects for the study

_:'; of a vast sphere of problems, which are lon_ awaiting for

,+., their resolution, These tnclu,te primarily precession measurements

o _'. of the probability of collision of protons with protons at

...._' energies 1012-101) electronvolte, of protons with composite

*x : nuclei at energies 1012-101_ electronvolt8, study of the process

r

Y
!

: .r-, : ..,_ ..............................
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of collision of ultrahi_h energy particles (birthafeecoudary

,,o:_. particles, their energy distribution and some other parameters).
2! •

,_o,. ;_ 'A_ese investigations are necessary for penetration into the

J;;;_, structure of elementary particles, study of the innermost
7° •

secrets of the mlo_-world.

t!
_°° _imilar investigations, conducted in terrestrial conditions

_,,, by means of enormous accelerators, require construction of

progressively more powerful and expensive accelerators. However,

_ the accelerating technique places a natural limit on the

_ attainable energies, approximately of 1000 billion eleetronvolts,

....=,_' and, apparently, during the next few years this type of

i °_' accelerators wall not be constructed. Investigation of the

!°2 properties of elementary particles with ultrahigh energy by

: means of apparatus at '_ro_n-l" is an essentially new step

in the investigation of cosmic rays.

_.._° Study by means of this apparatus of the chemical

composition of cosmic rays, their distribution according toi

o

! energies will enable to elucidate, how the "accelerators"

,_ which co_unicate to particles enormous one glee, "work" in

, the interior of Glaxy. These investigations will bring us
o

closer to underetandin_ those prooesee_, henoaenal in scale,

which control development of Galaxies and, perhaps, of the whole

'_ravda", ? August 196_.
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_'_: _ASq COMMUNIQU_. OF THE_AUNCHINGOF _PAC_. STA'_ION"PROTON-2",
i .....

' In accordance with Investigations program of the outer

,,._;: space launching was succeslfully accomplished in the Soviet

union on , November 19_ by meana ¢ ° a high power carrier-

,,',... rocket of a heavy acientific space station :_roton-2" and a

• °'°:.__ set of _eaauring apparatus_ The total veight of vorking load

_i_:i (without the last sta_e of the carrier) same as in the launching

...... of space station _roton-,_" composes 1_,_ tons and is the

_,;°, , hi_heet vorkin$ load, placed so far into the circu_terraneoue

., ..... orbit,

! o:_-

[ _'; The space station "Proton-2" is placed into orbit with

_' :: altitude at apogee _t7 km end at perisee 191 k_, _he dip of

i +_, o_-bLt J.s _}°_0'_ revolution period 9_,_ minutes,

o-. '_he "Proton-2" station is equipped by special scientific
i .:

i °,, and measurinE apparatus for the continued investigation of
;= -

!; ,_,. ultrahi_h energy cosmic rayel

o_

°_,_ " - study of solar ¢osi_i¢ rays and their radiation dan_erl

.... - snarly spectrum and chemical composition s_udy of cosmic

i rays in tha _nterval of ener_Lee up_o 100 thousand

.... billion e_e_tronvolte!
o

! _ _ - nuclear reaetLon study of ¢oselc particles with ultrahLsh

,_,. energy of upto 1000 bLllion e_ectronvol_ol

i °
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,_,_o - absolute intensity and energy spectrum determination

_-,. cfg_aotioorigineleotrons!

!= - intensity _d energy spectrum determination of Gggy
Noo_.

o gaua-rays with energies over 50 million elsctronvolts.

!_;_ Besides the scientific and measuring app_atue the station

oo cont_na ra_o-tr_a_tter, operating on _equency 19.5g_
i2o.-

megacycles. ,

.oo_ An_ysis of received telemetric info_ation shover that
oo

:o_2_/ the apparatus on board the space station "Proton-2" operates

; , notably.
c

Coordinat$on-oomputi_ centre is conducting the processing

_ of incomtng information.

}_° "Pravda", 3 November 1965.

o- TASS COMMUHI_U_ OH THE LAUNCHING OF _PACZ STATION '_ROTON-_".I

. In accordance with the program of outer space investigations

' in the _oviet Union on the 6 July 1966 a successful launching

° was accomplished by means of a high-power carrier-rocket of a

_° heavy space a_eCion "Protono_" and a set of scientific and

i_ meaeuring instruments •

_: ° 8pace station '_roton-3 'e ic placed into orbit with altitude

a_ apogee 6_0 km and at perigee 190 km. l'he dip of orbit te

; 6).5 de,reel. Revolution period 92.5 m_nutee. The _roton-_"

' i
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i °,_/ station ia equipped vith special scientific apparatus for

! .... '_" _ continutn_ composite inveatigationo of cosmic rayas

0 - study of solar oosmA¢ rays!

.... _:. - energy spectrum and chemical composition study of

z :. cosmic rays in the Snterval of energies upto 100 thousand

billion eleOtronvolts;

o, -nuclear reaction study of cosmic particles in the

_o._, region of energies upto 1000 billions electron volta;
:ii

:" .:: absolute intensity and energy spectrum determination

" of galactic electrons;

_*;:_: - the search in primary cosmic rays of particles vith
o

fractional electric_, cnarge.

_o Besides the scientific and measuring instruments, trio

_ space station contains radio-transnLttter, operatinE on

frequency 19.595 megacycles°

£he analysis of received telemetric information shove,

o, the apparatus on board space station "Proton-3" functions

normally.

•_he coordination and computing center ie carrying on the

processing of incoming data.

"Pravda"_ ? July 19_6.
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o. _OVIEr UHI_U_ _IM_T wPROTOH"°

i

.... B.P. Konstantinov, Vice-President of the Academy of

• Sciences USSR has stated in regard to the recently accomplished

in US_ successful launching of a heavy scientific e_ace station

; With the launching of "Proton-3 't the implementation

-_ continues of the program of studying cosmic rays, begun by

_. the launching of scientific stations "Proton-l". and 'eProton-2".

o o'. One of the very important questions is the inv_atigation of
?q

_o spectra and charge compaction of high and ultrahigh energy

particles and the study of conformity in their reaction with

_ _i ,: nuclei ° Wa must remind, that the question &s o_ the energies

,: of particles0 unattainable for the presently active and

°:,. planned accelerators.

o Tentative results were obtained on "Proton-l" of the

........_o effective cross-section of proteus reaction with nuclei vs.

, energy. Measurements, conducted in the range of energies

from 10 to 1000 milliards of elec_ronvolte, have shown, that

.... the reaction cross-section increases with the rise of protons

energy, probably_ by tens of percents.

.... Since this result with celiable confirmation will be

L

of very high value for the further development of the theory of

elementary partioles_ the came experiment is being repeated on

'_ "¥roton-_" in better conditions and with better eta,lateen.

O000000-TSDO?
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i , On _Pr_ton-l" for the first time ha= been meaeured

i o: ' direotly the enersy apeotru= of the coemic rays primary

i_ _ pswtioles upto ener$ieo ot lOOoO00 billion= of electron-

°:, volts; unexpeoted results were obtained of the anomalously

i-: : high tntensit:/ of electron floes with snerKies of hundreds

_° of m411ionB of eleetronvolts in pro-4mity of theEsrth.

_.oo° Apparatus, set up on "Proton-q% made it possible to

-oo;:_} begin the study of the composiion of the primary cosmic ray8

is?:-::? within the sphere of very heavy atomic 8uelei It is intereotin K

' _.__=:,, to mention0 that prior to the launchin$ of space station

'_ S" "Proton-1" by Joint endeavours of many 8oviot and foreign

% ....' scientists '_he recording was made in the primary cosmic rnye

_L_.. of just a few nuclei with charge of about gO units. One

= • " flight of 'aProton-l" hae permitted to _iden _ut appreciably

' o,_.. our informetion on the fraction of nuclei with charKe8 _0 and

. _0 in cosmic rays.

.... The 16unchin8 of °eProtono_OJ had primary object to check

! _ and confirm those ne_ and larKely unexpected results obtained
%

on °_roton-l". _'he amount of scientific information obtain-sd

on "¥roten-,_" exceeds hundreds of ti.eu that obtained on

"Proton-1 oo•

_. _paoe station "¥ro_on-_ °° is in priuc_.ple a space scientific

_._ laboratory° _he eoisht of the station ie over t_elve tone.

_g....i

2
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The t_o m_in objects of the scientific station "Proton-)"

is the oontinuatf_n of investigations begun on '_roton-1 ee and

eeProton-2 ee with the setting up of a number of check tests, and

-_ oarryin_ out of hey investigations on particles vith fractional

: o charge •

: o The present-day theory indicates the possible existence

of fundamental elementary particles, out of which all thei o
_° highly-reqcting particles are made up. One of the types of these

: ° fundamental particles has a fractional electric cha_gee

_,_ Only the experiment can ansver the question vhether such

particles are existent in nature. If they do exist, they should

.,_ originate in the particle collision of cosmic rays of ultrahigh

energy vith atoms of interstellar matter. Therefore their

! " -_ discovery is possible in the composition of the primary cosmic rays.
! c

Set up on "Proton-_" ts a new composite scientific

/_ apparatus for the search in the primary cosmic rays of elementary

particles, the So called reactive kilovolt-amperes.
o_,

.,,: Horeover, on "Proton-)" the effective B_ea of the apparatus

"_ for the study of superheavy nuclei tn the composition of cosmic

rays is enlarged almost ten times.
i o

By launching ol the scientific space stations series

"Proton" new possibilities have been created for investigation

" of high and ultrahigh energy particles in cosmic _ays. These

il*
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,/ o'i investi6ation8 have already produced scientific resultst

which will help to develop our concepts in a number of spheres
o.o 9,

of physics and astrophysics.

On basis of the carried out inveetisations it is possible

_i; ,, nov to outline the ray of their future development• It may be

oo _i.i _ expected, that by means of the heavier space stations physical

_o:':: laboratories viii be constructed beyond the atmospheres vhich

; o' :
will enable us to study the finest processest _kinE place

° o. in the collision of particles with enormous energiser and the
/:o° _i

_ Kigantic processes will be studied within the depths of the

!- " o Universe •

; "Krasnaya Zvezda", 10 July 1966• (TA_S)
o

i :N-° ,. TAS8 COMHUI_I_UE ON THE LAUNCHINa OF ".COSMOS-me'.
! • _ e i

,_ ,., 16 March 1962, the Soviet Union has carried out _he next

o launching of the artificial Earth satellite.

_ locordin$ to tentative calculations the satellite came

o : out into orbit with perisee 217 km and apogee 980 km. Period

o_ 'i of the satellits_s revolution 18 960)5 minutes0 Orbital inclination

° , is g9°.

On board the satellite _3 scientific apparatus, x.ad$o-

telemetric system_ radio-transmittsr_ operating on frequencies

o 20/00) and 900018 me_acydles.

O0000003-TSD10
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, _ Observations of the catellgte.and reception of telemetric

data is carried on by ground point_ of command and measuring

' ¢oeplexj located in the territory of the _oviety Union.

::, On 16 J_aroh the satellite will pass above the followingo ,

®
o-• tovns_ Hew-York at 19 hrs. g6 n_n. Addio Ababa at 20 hrs. 11 aim.

-_ _:o Wellington at 20 hrs. _0 mine, Los-Angeles at 21 hrs. 18 mine,

-° . Ottawa at 21 hrs. 27 min.o Helbourne at 22 hrs. 26 _in.

Oor

°_oO The launching of the artificial F_rth satellite i_ the

i continuation of the program for investigation of the upper

i- _ ,_, atmospheric layers and cuter space, for the implementatiou

o_ of which in 1962 a aeries of launching will be carried out

,_°o ,_ from _Lrioum oosmodromea of the Soviet Union of Artificial

i _-_ _ °_ _arth satellites.

i-o .:o. The scientific program of these investigations _nvisa_es:

; - concentration study of charged particles in ionosphers

with the object of investigating prop_ation of radio-waves;

°_ _ _ -study of ¢orposoular flux and low energy particles;

_, - energy composition study of the _arth's radiation belts
P

for estimation of radiation danger during long-term space fl£ghtsl%

°°° -primary composition and intensity va_iation study of cosmic

ra_s!

_ _ oo_ -study of the _arth's :asneti¢ !;ield;

_:_ -study of the ®eteoric matter _ff=ct on ¢onstr_otton det&lls

of space objects;

o_ o -distrlbutioa and formation study of clouds in th_ Fdrth's

,.,' ;, atmosphere.

m
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, Moreover, many construction details of the cosmic vehicle

_,, _ will be vor_ed out.

¢ •

. '

., Separate communiqueo w!_l be published on the launching

: _. of thi_ series of satelltles.

,i

"_**' As a result of accomplishing the marked progra_ 8crier

_' _ scAentists will obtain new possibilities for inve©tigating
o

o_' physics of the upper layers of the atmosphere and the o,,ter

apac •.

o

"Pravda", 17 March, _962,

°,_- E0NDRE_ SPACE-PROBES,

-:_!!_ : Over three and a half years ago, on the 16 of March 1962,

8oviet artificial satellite "Kosmos-l" was placed into orbit
o

around the _arth, which laid the foun_lation for the extensive

_ ° investigation program of oircumterraneous cosmic apace.
I_. 2"

,!; During the last fev yea_a in connection with considerable

,_. frontal expansion of theoretical and experimental york, steady

........_:"o" development of _ocket techn_ and improved methods of

_ investigations our ooncept_ regarding the co_q_Lc prooesass

__' i have become enriched to a considerable extent. V_r$ous

_ grandiose phenomena of nature, such as solar activity( for

instance, chromospheric flares), ionospheric and _agnetic
oo_"

_ _ disturbances, _nlar liKht_ and many others, have ceased to

._; _ appear isolated from each other. Moreover, they co_d,obviouely,
i /J
i

"! ii

'•._'_,i_- • -.............. ,
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be un_ orutood _nl¥ b7 ntudyi._ the interdependence of these

• _*'_ phenomena.. It le precisely thin problem boin_ pursued by

,_,,_,, m_ny investigations, which are bein 6 conducted by _oviet

' _\\_ anientiats on "Ko_moa°l"o

i_, _ Nov0 when the launchin_ has been completed of one

_ . _: hundredth "Kosmoee', a considerable amount of information has

_:- been obtained both on scientific and applied problemsg

"_"' connectedt in partLeulart with construction details improvement

_ _,.o of the space vehicles, working of the orientation systems t

_° **_i _roviding of reliable protection against the dangers of

" o_o radiation, conditions investigation of the entry into atmosphere

......,._,_.... ,,° and landing in a preset area. A_ong the results of scientific

_"o _ investigations, data on radiations of inner and outer zone of

,_. radiation be_t is of undubStable practical interest. Due to

_,_ lone-term measurements on "Kosmoe'* satellites radiation doses

-i _:_*_ i' were determined inside the satellites and in the eurro.mdin_

o_* _o apace at altitudes of their flight. Thin radiation was

" investigated a_ainat the solar and geomagnetic disturbance.

' _ '_e obtained reeu3.ts have enabled to confirm the nature of

- reoordable penetrating radiation, At the name time distribution

....... and intensity were studied in detail of the charged particles

,,, in areas of the _outhern Atlantioa and the coast of Brazilt

_, where anomalies of the geomsgnoti¢ Field are evident,

O0000003-TSD 3
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a,' aesidos the_e dnt_, stNntftcant for the. checkin_; of

radiation environment in the neareot s_ace0 vhere peened the
o

\

,_, routes of our "Vostoka '° end "Vookhod_"t was the eon_oguenee

', study of high-altitude thermonuclear blaRt, e_ried out by
_, o ,

"", Americans on the 9 of July 1962° Powerfu_ penetratin_

Wo, radiation of explosion products has considerably increased

"' the i irradiation dose (specially during the first day aftee

the explosion), to which the space men would have been

o , sub_ected to . , an altitude 200-300 km even behind the quite

.,, 4

,_ solid protection. As shown by the subsequent measurements

or. "los_os" satellites, the artificial radiation belt, formed

,_ _.' after the explosion did not get 'edispersed" for a long time

at high altitudes, specially in the vicinity of equatorial

plane •

o

, "- Of highest interest to geophysicists are the flux

: "_ investigations of lo_-ener_y electrons and ions. '_hese
o

radiations are not dangerous to space men_ but they

• :' appreciably affect the basic proce_ses in the upper atmosphere,

" _ such as polar lishts, intensity variation of magnetic field,

density and temperature ris_ of the atmosphere. '_he cleansed

o parttcles_ generally denoted as eegeoactive corpuscle_'_ were

,., investigated for quite some time by the instruments of

"Kosmos" satellites. Discovery eas made of "softer" particles -

• electrons _ith energies of some tens of electronvolta, t'ormed
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." : in the ionization of the upper atmosphere by solar ultraviolet

°,,°, : radiation, oistribution of these and higher energy electrons

.' in relation to magnetic lines of force and theil variations

i provide the grounds for assuming existence in the upper

_o . atmosphere of electric fields_ which affect the dynamic

processes in the _arthOs magnetosphere and on the reaction
! __ / , +

..... " of magnetosphere with _esolar wind t_ - plasma flux continuously

bl:' : asting it.
v,

'' According to program of universal magnetic survey experimental

_o_ data were obtained by measurement_ with a special construction

o

device - proton magnetometer - regarding the inte_ity of

.. geomagnetic field at altitudeo of about }00 km from the Earth's

.... oo ,_ surface. '_he investigat_one included also sources of the

variable magnetic field and extent of their effect on the

_/: variations of the fields mean values in the vicinity of

i'- o ' " the Earth.

Regular background meaourements of the primary cosmic

rays and their intensit_ varia_ions have enabled to follow

_. so_s ¢onformities_ connected with solar and geophysica_

,_ phenomena, and to obtain a definite information regarding the

_ . nature of high-energy particle_ and processes_ occur£ng in

i_ the interplanetary opace.

Goneidb_ab).e attention was paid to the study of terrestrial

ionosphere and propagation conditions of radio waves° Concentration

_,+

"...... tl .... .-', , _ _ " _ _.... _ ....... .:_ _ _ _ ".. _ _._ ' ."
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!, : of aleotron_ an_ i_s orbital variation were inve6ttsated by

...., ground-stations recording of radio-slgnals from board

transmitters "Hayak"o Various large - and small - coals

.__ ionephertc: nonunifo._mities were also investigated. The

,: majority o£ these nonuniformities, ¢onnectedt app_rentlyt

/ with ionospheric and magnetic dtsturbances_ is on the level

_i :4: '

,,, of the maximum electronic concenteat$ou layer in the tonsphere_

: :_:) By means of various types of charged particles traps,

o_, concentration and temperature was measured of ions and

electrons in ionosphere durin_ a period, close to the m_nimum /

°_ of l"l-yeeJc' cycle of solar activity. As a result a considerable
o

='°)_o"" change was discovered in altitude distribution of charged
o

:°/: particles concentration in comparison to 1958, when the Sun

,_ was the most active.

_ Considerable changes during the period between the

° maximum and minimum of solar activit_ were noted also in the

neutral atmosphere. According to data on the drag of "Kosmos *e

_ satellktes due to aerodynamic resistance forces _istribution

was calculated of atmospheric density and variation est£mated

<y ,,

_, , in the interval of altitudes from 170 to _00 kmo This is of

the highest va_ue for predicting the existence time _f sat_llitee

,_ and specially of the piloted spaceships, D_ta were obtained
o

also for higher altitudes. It is interesting, that density

reduction in 19_g in comparison to 19_8 at _00 km altutide was

several times, _nd at gOO-_OO km - almos_ huhdred ti_ee.

....... , . r- :'_L-
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Several "Kosmoses" vere equipped for studying Sarth

reflected infrared and ultraviolet radiation, distribution

of atmospheric radiation in altitude, etc. The results of

.... these measurements are of high value for geophysics and at

the same time provide important information for improving methods

\_o of meteorological forecasting and other objects. Of high

practical value were also density measurements of the finest

duet particles - micrometeors and their effect on the surface

o: of solar batteries, optical instruments and construction

-, details of satellites.

N_turally, it is practically impossible to name all the
J=

_ authors of these and others experiments not mentioned here.

An extensive sphere of work was implemented by groups of

specialists headed by Ya.L.Alpert, S.N.Vernov, K.I.Gringaus,

Sh.Sh. Dolginov, V.l.Krasovskii, A.I. Lebedinskii, T.N.Nazarovat

_°_ A.B. Severnyi and man_ others.

. +_ _he success achieved by Soviet science in the study of
o

o+_ cosmic space, is a 8rest contribution into successful accomplishment

o of _uch achievements, as long-term flights of _oviet spaceship

_°+__++._ satellites "Vostok" and crews of cosmic ships "Voskhod"_ the

j use of artificial _arth satellites for radio-communications,

transmission of television programs. Accumulation of experimental

_: results of cosmic investigations places on th_ day's agenda

questions of creating new modern theories for explaim£ng the
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....; nature of diverse key processes,taking place i_ _he Earth's

atmosphere. The program of scientific investisatious on
0 /

°_*,, _qoviet arti_ hrth satellites "Kosmos" is of primary

_ significance for further study and practical use of the

',;o

,ii_i circu®terraneous space for the good of mankind.

__ _ _ 2_P_r l "lzvestiya 'v, 18 December 1965. M. Marcy, Haster of

Phyeico-Hathematical Sciences.

!

°°_.,_._._= _UANTUN GENERATOR IN 8PACE.

_.-:e.;::.' mn 19_g, as we know, Soviet scientists academicians

i !: N.Q. Basov and A.H. Prokhorov have constructed the first

:_:_:._i quantum generator on a cluster of ammonia molecules, vhich

:, oi: radiated electromagnetic waves 1.25 cm in length. _imultaneously

_'_i",i. and independently similar generator usa made by American

i _ -,_ investigators G. Caiger and H. Tarns. During the years since

=_ then a hey trend was born in physics - quantum electronics_

_;_ which has now become one of the leadin_ branches of science.

_o / About a year ago quantum device has practically _ame

°_o,' out into space. 26 Hovember 196._ an artificial _rth satellite
o

"Nos=os-97" vas placed into orbAt in the _qoviet Union. On Board

vas a quantum senerator, developed and constructed by a Brou._

of scientists and engineers under the supervision of Academician

" i

Y- !

! " i
• I

"_ k/__ _ _ _, ¢ i .................. ,_- , _ ........ '--_'_ --_'_ _, -"_
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N.Q. _sov and Prof. M.I. Borissnko. By now the specialists

' ", have totaled up the results of this most interesting experiment._._'_

..... 'Spravda" correspondent has asked N.G.Baeov to comment on these

_ "'_ _ f r_ results. Here is what he said:

i ;:_.;! - Devices, based on the quantum principle, have a number

:i of advantages over the ordinary generators of electromagnetic

: o _ ;. waves. The molecular oscillator is not of high power, bat the

°"_ stability (constancy) of its radiatio_ frequency is very much

higher than the indices of the best quartz (crystal) oscillators.

/'_:;oi:_ _his is what has specified their application in radio-technique

o_;:°'iili as high-frequency generators, due to which the sensitivity

_=2_2;_i,i of receiving apparatus has become many times higher.

,_ ,._ .:.. The use of molecular oscillators in the board instrume:nts

__o'_ of artificial Earth satellites will make it possible to

i 'i_ 'j

_ '_ establish co=:unication with space vehicles, their control and

_0 _,: transmission of telemetric information at enormous distances.

_oreover, in this case the accuracy of the time-programming
ii

devices and trajectory control syste_ will be considerably

enhanced.

_imple in construction quantum oscillators on ammonia

i could be used ashigh-stability frequency generators on boar_.

., They are stable against vibrations, compact and long-lasting.
!

: The first test of quantum standard of frequcny(time) was set up ,

i .

i 0 '..
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i on the s_telllte "Kosmos-9?", _.'he satellite was flying

" i ales8 an orbit with altitude at apogee 2160 km, and at perigee

0 i -221 km. One of the modified versions of "Kosmos" satellite

with solar batteries was used for the test.
i

_...... A_he molecular oscillator is fitted on the outside of the

satellite and covered with a Jacket. 2hrough air-tight leads
o

,:_._. the oscillator is connected with the instruments inside the

_'_'_' _____satelllte.

!?_:,_°_" The transmission of scientific tests results to Earth

_ 1_ _ ;" ' ; was by means of multichannel radio telemetering. For determination
o

1

. of coordinates and velocity vector the satellite is equipped

• ! with an orbital radio-control. _his helped to determine the

satellite's orbit and to predict its flight.

Operation of molecular oscillator was controlled by a

; special command radio-line from ground stations and independently -

° ! by means of time-programming device.

For the first time during the flight the molecular

oscillator was teete_ in conditions of natural vaccum, the effect

_, of veightlee _ens and of other factors of cosmic flight on )he

oscillator's performance was checked. Frequency comparison of

o:o molecular oscillator on board with the 8round standards was

conducted by means of a two-way radio-communication system.

_: Data analysis of telemetry and frequency tests has enabled to makeI'

i deduet_ requix_d for further constructive development of quantum
!.
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@

: ?..
_, , ? ,: L

, r''',i '+

_ ii ))'+;

+ °" Fig. 20 Artificial satellite "Kosmos-9?".

! _ 1@ scientific instruments compartment; 2- molecular oscillator;
3- solar battery; 4- buJ'fer batteries block; 5- thermoregulation
system; 6- servosystem block; ?- position transducer of satellite.

?

_--"_=° frequency standards on board with a_ object of constructinE
o

°°_ commercial samples of devices for widespread application.
° +,ii

° _+'i: "Pravaa", 1 November 1966,

_ BIOLOGICAL ORB!I_ING LASORA+_OR¥"

; Increased duration o£ a man's flights into cosmic space

°'+'+ and the rising difficulties of the eat pt_oblems require

.... preliminary intensive oh_siologioal investigations in conditions

° . Of the actual space flight, i'hese investigations are direct,_d

to study the functional condition of a live organism, l'he highest

_'+"
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value in these invest_Eations is attached to th_ study of effect

...._; on living orgnnism of factors, connected with the absence of

! terrestrial gravitation, and also the effects of cosmic

.... , radiation. '_hese investigations should result in construction

of systems and means_ enhancing the stability of organism in

co_dittons of cosmic flight.

_i_ __'.

:'::2:;. Resolution of this problem is bound with penetration

oo_: into finer workin_ mechanisms of various physiological systems

°:'i "

.... , and requires application of composite methods of investigation_

=_o:,.. which could be carrie_ out only on animals due to the following.:

0'::i - possibility of using composite methods (implantation

':'!il!; of probes into the heart, into individual sections of vascular

=. ..,.. Chaane_ withdrawal of blood in a sufficient quantity for carrying

"°'i:: out of various biochemical investigations, i_planting of electrodes

._o into cerebral formations, etc.), _hich would enable to resolve

"_:_ the main questions of cosmic physiology;

._ _: - possibility of a_proving new s_stems and means, which would

-:.._ enhance the atabtlit_ of organism to adverse effect of factors
o

• in cosmic flight!

N
- possibility of conducting biological recconnaissance of the

future routes of cosmic flights;

- D_ssibilit_ of conductins inve_tigation_ on cellular level

_ (microsco_y, enablins to determine fine structural chan_es in

o'_ cellular formations).

i.
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On general recognition of 3oviet and foreign investigatoret

the most defined changes, marked in the living organism _n test

_. conditions, will be in the activity of cardio-vasc_lar system,

which is largely responsible for the vitality of organism.
_o

_: Hence the Great interest of scientists to the working

_ _ of the heart and of the whole circulation system in such unusual

! conditions is not Just casual. _he medico-biological test1

....._ which is being conducted on the specialized _arth satellite
o_

; 'tKosmos-110 tl' is dealing with further intense study of this

° _ question.o

o

z : _'ig, 21 - l'he outside view of the main animalte ¢abino

'J.'he study in the present test is of one of the most importsnt

problems of cosmic phyeiolog_ - the state of neuro-reflex regulation

of cardio-vascular system. _he following set of investigations is

being implemented with this object!

" 00000003-TSE09
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_,_,:;: - Kauging of arterial pressure by means of a prober

_:...o_ implanted in the artOrial canal of the animalt the same

• _ _ probe is used for administering pharmacological preparations,

" "if which permit to estimate the functional state of refle4c

-:_": :: reKulation of the blood-circulation system!

,:,i:; - recording of the biocurrents of the heart by means of

i°:':_' implanted electrodes!

./_. - recording of a pulse curve from the carotid artery_

o _:__, brought out into a skin flap|

_"-::.-:.:" -recording of seismooardiogram and respiration.

.....,, _ioreover, electrodes are implanted into peripheral

_°": nerves ( sinus nerve), which provides the possibility to

estimate the activity of the cerebral central formations_

'" controlling the vascular tonus.

•. Two separate cabins are fitted on the artificial

_'i satellite "Kosmos-110" fo'_ _.he test animals - dogs Ve_erok an_

:' Ugoleko The chief test animal i8 Veterokl the second animal

:: is for testing. The cabin of the chief animal_ besides the

o " ! systems and units, present in the second ¢abin_ has a pharmacological

,:_ - container, vessels for keeping pharmacological preparations.

Mounted on the same cabin is an air system, operating on

• compressed gas and serving both the cabins for supply of food and

_'_ pharmacological means from corresponding vessels,
L

£'he outside view of the chief animales cabin _8 shown in

,_'° Ft g o,?.1•

• "i._>
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_he _og could adopt different position8 in container.

It is wearin_ a special corsetsuite for fixing it in the

_"-'__ cabin and for attachment of various dnts unite and communications,

_ :', serving for scientific investigations and feeding(Fig. 22).

......'._ _ The clearly visible in Fig. 21 the transparent hood with

. air-intake permits visual observation of the dog.

%_ .':, The diagram of the cabin is illustrated in Fig. 23. The
i_o :i

oo.:_: air-tight container 1 of the animal is made o£altttLalnm alloy

. . _. and attached are the food container 2 and pharmacological

i /i:/: container 3, also made of light alloys, fhe transparent bell

.. . 4 is made of organic glass. On top of container 1 ie a block

...._, of physiological data units 5- Under the dog's stomach on the

_ °.:.. floor of container 1 is a collector of fluid waste 6, and

behind the dog - collector of solid waste 7- Under the floor

of container I is an air-system with cylinder of compressed

o_ i,! / gas 8. In a separate compartment 9 are the ventilators,

"_::_::. fil_ers and some other units and devices _f the life-protecting
o

,,:, : system of the animal.

_°o° _he _ood container _ is meant for the storing of food supply

,. for the whole flight and its feeding to the dog along the food

/ " ' _ine 10. In container 2 are elastic vessels, in each of which is

:: stored food supply; the vessels are connected to the common container

and food line 10. Pipes connecting vessels with container have

shutters_ which are opened by the actuator mechanism on command

of the _rogramming device. The feeding from the vessels is along the

., pipe 11.
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i_ The animal_ are f_d by }}a_o-liko food, placed in .ortiona

.__ = it. plastic containers, whence it ia squeezed by pnaumatic devices

directly into the animslts stomach. The command for feeding aro
• . a

given from the command device according to _rogram, fixed on

earth and corrected, when ttcnee6al.y during: the flir, ht.

The £eedin_ of medico-b'_olo_ical pr_peratione £rom the

_ pharmacological container 3 is along the hose 12 on co,ntaand of

the 9ro_raming device. The preparations are fed by pressure of
oo

compressed gas, convcj-: _ into container 3 from the air system along

.... the pipe 11.

_?r,
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_) administration of pharmacological prenaration& |

6) control and regulatio;n!

7) telemetry,

_'he conditioned air is fed inside the animal's container

: through air-intake 13 of the transparent bell Ito

Ventilator 14, activated by electric motor, sucks the

_°_i,_ air out from container through collector of solid waste ? and

_.: filters 15, which serve to clean the air from drop moisture and

:! o_;,, har=ful admixtures. Rarefaction caused by the ventilatorv,

_ in animal's container provides for the arrival of fresh air

.::,i_ii_i,_ in container through the air-intake 13. !n order to increase

_ _ _ the reliable working of ssstem, special electronic unit 16

_ _ cute in a duplicatin_ ventilator 17 in the case if veu_ilator
. o

J

III' should stop. 3inca in conditions of weightlessness suspended
o-

..... _.i:!:i solid and fluid particles may accumulate in the air of the
"_)' animalme container, special progran,ning device cuts-in for

_ -_,:, half a minute every two hours of the flight an additional high-

..... power ventilator 18 for their ellmlnatlon.

o° In the control and regulation system the use is made of

o ,

'_.L'_r'_ " electronic command programminE devices for Eiving the required

signals to actuators, sensitive elements for recording parameters

.... : in syotoms and actuators of electric, pneumatic and mechanical
° _o o.

• :,_ t_pe,

-_ : Si;_nals of physiological data units 19, mounted on the
_,_

" • cor,_et-suites of animals, and trancducero of various parameter_

"v' " ....... "'' ........

O0000003-TS E13
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[ in ny_tema, and alao ai_n_lo far th_ foodin_ an_ implem_ntnttoa

v of variouo com_,_n_o _ro tp_,n_,itt_d t, _h_ _round coordination

i'" and computin_ center, which proceeded thi_ inform_tion_ b_, m_n_

o : of radio telemetric ayotom.

: J_ ----" _ I0 f

"Ill.,,

?h:

! _ Fig° _ - _ia_ram of the cabin.

: _- the anim_'s container; _- food container; _- pharmacological
_. ,. container; _- transparent bell; _- block of physiological data
_- _°° units; 6- collector 02 fluid _aste; ?- collector of solid waste;

8- cylinder of compressed _a8; 9- separate compartment with
ventilatoro_ filters and some other units and devices of the
animal's life protecting system; _00 food conductor| _4- pi_eI

_ "1:_- hose; 4_- _ir-intake; 'lb- ventilator; '1_- filter; '1_- electronic
device; _70 dublicatin_ ventilator; _8- hi,h-power ventilator;
_- physiologica_ da_a unit.

; ---:- " '£he follo_in_ is bein_ carried out on the artificial
6

• - _dminist!:ation of p_tarmacologica_ preparat_.on_, individually

affect!n_ sensitive cells (chemoreceptors), located in the

" ',: carotid zone|

o '

i . '

o -___ _._° ,:o _ .. ° o°
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' ..... elective ot4tultttol of _lUO nerve0 oonduotit8
r,+

° +" tnpulm&tion from the o_ettd =one!

, o, (

...... pres84ng st o_Pot4d =uPterT, brought out lute 8k4n tlapl

.+..... K4+:° - gau ng of _Ptori =3 prosemre.
?

,_,.'.,:. From the rototion ot 8_ter4al pressure it is poso4ble

,, to Judge regardlng changeo in the tUne_IoaaX state of the iHt

----+-.0+:. poverful =one, responsible tot the reKulatiou of vmloulluP tonus.

_'+_++_+_* From the level ot blood pressure eotinatiou 40 made ot

+;+,: the reflex aotivit_, which depends mdal; on the work of the

..... '+" central fonaation o_ eerebrum.

;!_+:';i):' Rofflex attivit_ ts beiag elt_ted, which depends malml_'

+ +, on oondttion of mechan_o_ reoepter8 of vasoular ethiC)to.nations,
.i +<:,+?+

+°_+..,o'_:.+ peroe4vtn_ neohsn_ee_ ohsnKem in _he vamsu_Ir _a11).

..... _he Info,t, mat;lon te tranan_ed _olg khe z_d_o-_eleme_rie

o .... ohunelo o_ ocmmul_e_tioa t_.. the F_Pth, _hieh makes it possible

_°°' to usure quick uedleal eheokln8 0£ the anlma3a oondltlea.
_:o_+,+:+_
L ++ ++
; + ++

,_,+ Zn ted_'m ezporlmea¢ the ship's orbit is _ot the tL_at

time chosen v_h a oot_nate st it8 be_n8 tot a lon_ t_me in

_, moues _th h_Khor radiation (protons o_ the Bl_h'm ra+dt_iol

belts).

• ++ In this oonnootiol _t seemed aoooss_Py to ooJPl"7 OUt I_enK

• thole routes I lot e_ t_veltllatlo_ ol radto-biele_PTt l_otoetiou

,+++. .i OJld domimotrF ot ooau£o radtatioa. _he olin ob_oot8 st theme

- t:..°'P: +'.!k ='_' -J aJ:........... ....... ",_t_++,_|......... " " - • II • _ I'I I " ...... I l lllMlil II
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[ " investian_ions are s

: - radio-sensitivity study st various b:lLoloKioal objects
i "

i. _:, and its variation under the effeut of comic fligh_ £aetors!

:,_. - investigation and checking of method8 for estlnatlng

'!i_:' preteet4oa of comic ships, ud also of billegieal ebteotm

i :_. from cosmic radiation;

o ,/,; - study of the d:Latributtom of doos8 and eauposition

of commie radiation in the cabin of a Oa_elZite!

_?"i:,, - testing dosage of radiation offset el logo and other

....' bin-shiners !o:;!;
2,:.

;.,: -remains of none types of biological denineterm of

_ co'mtc radiation,

"_ For Invest!sat!one of ra_Latloa sate_ _he newt suitable

bto-ob]eet8 were chosen on the a_tiFAclal Earth satelli_es
i

'_o_/: ,'KesnOs-110"_Ith pertlaent Instruments,

Besides the dogs, the _olloving bio-eblee_s s_e eoatained

_",_,: on board the oat611ite in special containers!

o

: - various strains of ySUtl

x-°. - mamples of bZood serum !

_,' - preparations of variou_ proteins;

: - =.ome -=train_ of chlore11_!

O0000003-TSF02
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For phlsioal investigations oontttnore voro plaoed

on board the oatellite _£th integrating dosiuetor8 and

!':} nuclear elUlO4o u_q and blocks for determination of pro_eetton

neasures for biolo$_eal obleet8 from eosmio radiations.

Attached to each dog are nots of individual dooino_oro.

;i:°

' _ In oonolusten it naF be nent40neat that datao 4neee_ng

_ ,;:, at p_eaont along the telemetry ebanaela, pezstltto aoeue, that

....:: the experiment i8 8uoeeosfulo

N.M. a4eakyan, V,N. Prave_okll,

B. B. isorov. (TASS)

'_ravda", I Ma_oh, 1966.

:' iS

: Cl_l_C .4RI_,Ws

' On gth October 1927,6ovlet _arrier-roeket hu pbooed

• into orbit the first In history artiflelal BartM 8&foliAte.

_: , 8thee then the 6ovte_ so4enOe has Uade an onorneua step

o:;i, foreard in _ho study of the Un_veroe, and the groateJ_ eorvioo

in this belong8 to rosoa_oh aatolli_el ot the '_.omoe" io_Ae8.

.... _ho n_uber ot _he£r launohinK i_ over 1_0.

: i' Ne_ nohievenento of the roomer _eohnA_ue have node it

_ posetble to use the artifiolal BatCh satellites tot resolving

, lnpor_aat problems o_ the Hations,_ BoononF. BF ueano o_ tke

O0000003-TSFO3



i I
• I L

" (244)

satellite "Koanos-122" the iaplesentation vms not only

.....!: of meteorologiea2 investigations, but 4ntorsation vas also

...._ obtalnedt useful for a quotk foreoasting. Nov aa6ther neteoroZogisaZ

./_ sntol_to °_Omos-lgg" assists nsiontt_s frol _ho altituQo

'.,,', of its orbit to £oreldust the vOntboF nero el&only.

;_, _he in, estimation8 of COllie spree are continuing.

;_::_2_*: : _oday the Editor otters for the attention of Readers an

: : artiole about one of the new explorers of the Universe -

°:o,_' arttf/Ot8_ satellite "loanos-l_9We

_o_:, One of the ob]eots of the 8oientifie. program of

_c:_ii investigations, announeed by _A&S on th, J 16th of Harsh 1962
....0!.;:

and oonducted b7 means of artifio£sJ _th 8_tellite8 of the

_ series "Joanna", 'ts the study of the Esrthee atmosphere

_. properties throughout its tbiokneu. _e appltoatton_r this

_ of Ba_th satellites is speolfied by the global nature of the
° i!:i

.,o_ a_mospheris proeesoeo. _n_e investigations are hound both

, _*,i +

::. vlth the use of arti_iolaZ Earth satellites for weather forecasting

:_ and vith questions of a more general geoph_sioal slgnitieanee.

_' At _reeent by aeons of neteorologtoaZ satellites

, television issues are being obtained of eloud s_stens and

_ aotinone_rie date on the radiation field of the Barth.

'_ _uaZttnttve synopsis anal?sis of this information is sueoesstul2y

used by selenttsts in Ul_,Oanposit£on of operative veathor

foreoasting. Hoverer further developuen_ of ooeoio meteorology

O000000g-TSF04
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_ _ requires expansion in the composition of information obtained

_': through satellites. For instance, data are required on

_,: :, temperat_re_ humidity, wind velocity and, hence, development

_..: ? of new methods _nd corresponding apparatus.

'.' Some of the_e uroblems were being resoleved, in particular,

'' r ')'_ 'q ' ! ' on 'tKosmos-149" launched on 21st March 1967 on to orbit with

":" altitude at perigee 248 km and at apogee 297 km. Inclination of

the orbital plane is 48°24 '. The oxperiment was in the nature of

, :..., exploration and .was estimated for a short active existence of

_: . the satellite. The obtainable data were not used for an operative

!i meteorological forecasting.

_:i-'-, The scientific instrlmen_s on the satellite included, in

_,'i,_ particular, two multichannel photometers. They were scannln E

_ o_ the earth - following its surface in two perpendicular directions.
°o_i,;

'_-';i" The photometers determined luminosity of the planet in narrow

interval_ ,)f spectrum, including the absorption band of molecular

' ' oxygen in the visible region. Another device - radiometer -

.;4.I ' measured self-radiation of the earth in the so-called atmor.pheric

i'_{'o[,'_; window ( section of infrared spectrum with wavelength from 8 to

• /i_ 12 microns_ in which the radiation is practically unabsorbed by

_: the water vapor_ always present ±n the atmozphere ). The original

.... construction of this device enabled to obtain the accuracy in

+ measuring ,e radiation " temperature of about _ne degree.

o' Television system _.ms also set un on the eateliite, which nlayed

o ii_,. an auxiliary part.
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_ In oontrsst to ao_ta_utrto prosram of 'q(osws-122" and

"KosUo8-1_ w, vhiob vu direOted mainly to obtaining of eoaplete

,,.::., (integrated in 8peOtru) "dr_fting" radiation of the Earth, the

_ Investigation program on "lQsnem-qgg" envisaged radiation2 /:'

: '_: measuring in naz_ov soot;one of spectrum. These measurements

"',: permit to obtain exaot information atnospherio ooopoaition and
%

::i_: charaoteristiooof terrestrialsurfaeeand eloudiaems.

,:

?o

: Fig. 2k "Kosnos- I_9".

: 1- body! 2- tlluotna_or of televtnlon sonora! 1- data anita st
automatise; _- antenna| 2- aerodynamto stabilizer! (_- stabili_er
rods; 7- advanee neehanten of otabili_er.

v

.... The boa_d eysteme and unite of the satellite wore operating

aooording to a ope©tal program of the flight. Resu_ls of eoioa_lfie

tests and data on the operation of board uyeteno yore reoorded

' c
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.....ii b7 the ae_ory and tranosttted to Barth b_ multLohaanel

• radie-tolemetrio system with the passage of satellite above the

:_' USeR territory° Orbital paraneters deternination and

_ prediction of the further tllght of satellite veto luplemeated

bT radAe-eentroi system. The eperatleas of satellite vere
. o"

_:_'' eoatrolled from the Barth along a ee_nand radio line and

: independently b7 tine-prograuing devise.

:_°*_ _he selentifleInstrementsand oervlee sTe_emsst

satellite "Kesmes-149" vere disposed in the alr-tigh_ body.

Set up on the oatside were the data unite ot the seientitie

Instrunents, antennas of the telenetrle, oosuand and television

oi systems, illuminator of television sonora. Maintained inside

the satellite for aernal performance of Instrunents is the

O_o._ pressure of inert gu, close to atnospherte, and a detinite

an¢ quite stable tenperature. On the rear honisphere of ,',

the_bod_ are the shutters of therneregulattng systan, on the

_. frost - aotuttors of gu-resetive syBtem for preliminary ea_ng

of satellite.

Due to eenparatmvely lOV latitude of flight it van possible

to nee on the satellite aereg_reseopte Jtab414zitio5 stores,

vhieh assured a triaxisl orientation in relation to rester st the
_ o

• sheening tlux end direction to the F_rthto oentep wASh teeurao7

,_ ot tire 4egreeso Xt is made up o£ a spaniel uerod,_tanie stabiliser
and gyrodamper.
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i ° :!: Prior to the separation of satellite from the ssrr_sr-

. _,!' reeker _he rods ,re folded and the terodynante stabiliser :Lies

:,: on _he roar hotisphere st the satalli_eea body. After separation
, ,P

'_"_,, on eonmand of the timing l_O_Weor the rod8 are sdvanoed by

., _,,_- Seat of t spooial 8ear and the stabiXiuer sets set Lute vorkin8

"./i:_.i. position at sons distanoe from the body,

: _,!i_i'_o'_

/"_ i: The des_Knstion of the aerodynamio stabiliser of the

"r ': P,' ' satellite is the sane, an of the a_Oves feathering. Stabiliser

,_°!:_', reoultt in _he appearaneo of roduoing Boteut in plashing aid

_: :. vobble, vhich tend to oomb4ne the lon82tUdtnal ax_o of the

: ,:_ satellite _th velocity rester o_ the snooting _lux.

.....:: To assure stabiliss_ion _n 14sting, _.e. elimination of

i ' turning around longitudinal ax_e_ there 18 a pair of ave-staKe

i_,: _rosoopes fitted on the satellite. Their tonsil kinetio

i:' .i: nonent in normal stabili_a_ion ie dirooted perpendicularly to

!_ orbital plane. The position of _esoopes i8 sl_oJlled in a

_,, vay_ _hat _th the ddvtttton of satellite _ron _he oriented
o ,1

:: position there is a reluoin_ _rosoopio reorient. Besides the

_o° ._ stabilisation in listin8 and ysv_ gyrosoopes a_so provide to_

'° _:' dompiq, t.e. quenching of the sntellltoes selt-osoillatis18.

,, Disturbanoee_ whioh 8rise tt the separation of satellite

_o" trot the tarrier-reeker, ere reduoe4 b_ teens of short-lived

o'i staten of _he preliminsr_ os_tis_ systen. Ho_sver _he presents

:

! o , / '
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t 1 ] '
'_" "° [ t

t , i t

(2k9)
o

of this s,voten on satellitan with aerogyroeoopto stabilit_ttion

°' '::: i_, _;e:erally _i_eal,.;n6, not ncc_ac_r:_'.'?h," f,zct .L_, tl_.aat:the

' ':_,_nic_rret;"hU a single stable position ,f equillbrlun,

,. _, and the s_stom of prelininary oalutng only re_uoes the ttue
6'_J'q

:.;_:::_ of the satellito's energenee into hemal cond4tiona of

_ ..... 6;;i

...._,o,:' The aerogy_osoopio stabilization system, used for the

",_;_ first tim on "Kosoos-I_9", has a number of advantages over

_ :" : the widely known aotive systens of orientation, In whleb the

:.;__ appi/ea_ea is of gas-let enllnes or flywheels. Aerog_eseepie

, :i'_ eyetea does not need orientation data units amd speo£al aetuators,

i_";__; which would have assured oontrolltng nonente. In_tgnifieant

_' amount of electrto energy t8 consumed only for maintaining
;i/

":L;i constant angular rotation veZooity of the gyroseope rotorS. The

o i_' eonetruotlon of &erog_Toaoople system of stabilisation is a new

.....: aehtevenent of the Soviet eosnto technique.

_i An a result of "Kosmos-lgg" launohin8 considerable

infozstatioa has been obtained about the tbezlal reKiue o_ the

.. Es_th°l _urfaee and of the el6uds_ quantitative eharaotersstloe

0 of the oloud nantle o "tied" to televielon iue_ee, andeloo et

o 0 the angular and spectral eharaeterist4es of our plsu_t°8

luminosity, observable fr_ spaces Deterntnation results ot the

_;o° atsosphere's phFstea_ pa_aneters, obtained b7 senna ot the

; : °Oooamio a_r_°° e are i Row oontributton et Soviet scientists into

'' r
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°° oosnio notoorolo_T.

_.._ A. Obukkove Ass,sines of the Academy ot

- . SoL,noes U88R:

V.Kikhsdlov, Professor,

..... V. 8awToho- e_ator Phys40o-HatheSatioal Soles,,so

_- L, 8okolov,Y_uster Teohnieal Seleaoes.

-_o_/Co.o, npr&vda"t 12 April 19679

'_08M08-166" IN aOLAR P_ROLs
i °,_

The ultraviolet mad Xoray radiation of the Sun 4s st a

: Krona importanoo to lpJ, the inhabitants of the Earth. Under

°_- the off, st of 8hera-rave solar radiation fern the F_rth°s

ionosphoret vhioh determines the oonditiona of radSe-oommuatoation.

Those rad_ationB affeOt the nolesular soup,nation sn_ density

of the upper ate,spheric lay, re, hens, alas the heat halo,too

_o . st the lover 187ors.

Ot |st loss _nportanot are also vaz_.Loue aotive 1are,oases

4n the solar nan, sphere. The boot known st these are the molest
L_

flares. During none of the flares there _S a sudden tntesm4fioatton

- - Of ]L-roy radiation. And its "rlsldity" in this ease in, roues

several thousand tines. _he frAot iot that the _hoso assents the
u

8u o_oots very fast partielost hTdroson nuoloi -protons - and

° nuoleL of very heavy ,leashes.
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_ The "corpuscular flares", as they are oall'Jd, have a
J

.,,.. deadly effect on living organises and compose radi_.tton danger

......._ for astronauts. The protection of crews by means of special

. absorbing screens is hardly feasible due to their heavy weight.

Actually the body _r space ship such, as for instance "Vostok"

"":/ is in itself quite a strong protection, but does not resolve

._._.::: this problem. In spite of its reeistancet irradiation of

astronauts during the intensive solar flares may be upto several

.... .:/_- hundred fads. Whereas the admissible dose of radiation should

_'_i._:, not exceed 25 fads.

_,,,., Upto now all flights of Soviet and American astronauts

"_!i,i:", were in conditions, favorable in respect of radiation. This

was due to the low-altitude orbits, which were under the

:•:ii;.i_i ' protection of the earthes magnetic field, _nd the low activity

el.. S" of the sun. Finally, ia the case of corpuscular flare danger

_._o°_,:_ (accordin_ to the data of operative checking of the solar
o

....: _.,_, activity) it was always possible to terminate the planned program

.....:? :"i. of investigations ahead of schedule.

o ,._ At present the sun enters into a new phase of high activity.

' It 18 shown in appearance of very frequent and powerful flares.

" Zn this connection it becomes specially important to de',_elop

_i methods and measurers for ensuring safety of astronauts from the

_,_ " " danger of radiation. For e_ample, the construction ts possible

._ ,_ of a system, which ,_ould hav¢_ provided for a composite use of
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aotJLve (sqnetto, elootroatatio) and paasLve ( retinue a©reens)

,_ pretension at oonpartuents, arranaomtnt of '°radLntion 8he_tor'°o

applLone£on at 1oo81 proteotLon for the vLtal organn of astronauts

o and the use of pharmaoo-ohenioal preventive manse

_o Xrreopeotive of thin, it to inportut to doterntne the
D

_' regu_trit7 4n the appearanoo of radiation flares ta order to
- -u. _

_..,_. predtot them for n lens torn. The fact 4aj that the nature

•_ of the eo_r flares in upto nov not fixed. Their phyeloal entity,

frequency, intensity and energy speetrun at emitted protons

_'_,_, is ISar41y kn6wno Radiat_ns_ danger of tlightn is predlo_44
_.T"

sUm_ at present from the dDaervat4on data of ground observatories.

-_.,_ But thane provide Lnformn_Lon only of prooeesos 4n the Zovor

i_.... _ayere of 8olar a_eoephore, There are _ounda for anoumpt4ono
o

_o _hat the _r_ and ©orpu_oular F_areo are genorat6d :l.n the outer

_: ro_ion8 of the 8Uno Therefore the study of the phyei©aZ

o*_ prooeoees vithin the ooronn and the nd_toent layera of the solar

o_..... at_oephore i8 one of the basic probleen of ilve8tiantione on the

_,_ SunOe phaeton, neoesoary for onsurinK rad_ations_ 8nfe_ of •

__: mantes flight 4nan outer epaOeo

_il One _t the links in the e_eno/ve program of those

.i.*ii*!!_!i*_o £nv_stiant_ons is the lnunohLn_ on the l_th of July 1967 of n

..oo,_ epooLn), 0Ocelot,r" ntte),ltte 0OKoenmoa-l(_6",It van do_lLipned for

°.o, _nvoatignt*on of the short-rave radta_on at t_e gum.

'_., °°Koonoa-16_ " 28 a nod_t£ott/on of the serial on,aLe

• ." voh£olo _lth orientation on the _uu of one of the ontell_te°a
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o _he Xorsy heZlo_'aph consists ot two ot_lar bZock¢ ot

_.. data unite, located outetde the eate_'iite, and electronics

,,e'o:: bloek _neide _he bod7. Each blook of data Isnito eontat_o

° :_,,' Goiter counters of Xor_ radiat4on with vision fte_ds Ztoited
t*

g"_ . by two e_ottod diaph_aeus, arraneed croeevioee When the

_,. ,;:' satellite°s axis interoeote the eclat d_eet ite tonge l_ obt_Lned
,,' ?

°/ 0_. in two perpenddcular directions.

.o For tying the obtained recording to delia/to laotians

• at the Sun, the use vms nade of op_toa_ data un/ts_ which £txe.d

i

....,.' exaetl_ the xoments, when the ed_ee ot the eolew disc wore

'__q puelns throush the v_eton _ield of the oe_atere,

o::on.F.: _he aeon detail of apeotrcaeter le the con, ave refraction

i lattice. _he radiations are recorded by means of open

J°_ . ,: photee_eetrle multiplier.

..... ;:_ _he satellite "losnos-l_" vu loplenentlng its objects

. __ fo_ .bou_ three neathe. Durlag this ttne the 8u eonpleted thre_

+_., tot_lL revolutlo_8 areuttd Ire 8_Lo and lee aetlvlty, according

o o_' to data of ground etatloae, varied vlthln a vide range, As a

:i_' reau_t an anemone anount of _atez'lalwns accumulated ca

o" !_

. ' . eta_totiee e_ _-ray _lare8 and their connection with opttca_

........ flares. _his _atortal _ll hake it pooeible to f_llov in details

,Oo the developueat d_aasie8 of nan_ flares, tc dare,sine the flux

_, o and opootral _onpeeLtiea of red, etienne the dimensions ud

: localization of fastens, where the /_aree were eriglaattnK.

_, J _,.... ._-:...,, ......... .
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• I i , I

a_ $imu_tamoou recording b7 spectrometer of Lo_cLsed helium

i i:'

_: _tnes provides invaluable information regarding the state.o

of Solar ateosphare under the flares

,° Analysis of obtaAned data enables to determine physical

_._< conditions in the region of the flare and in adJaoent active

,i :/"'.!i_, seetlens of corona ( demsity of hatter, effeotive tenperature

or ener_ of partloles).

•o_..... _he _lte obtained by nov are only of tentative

.°/_" nature: data prooessing still continues. However, oven the

•%_* ezanined material permit to draw some ooncluelona. Thus the

.i.:./o.i_. flee time for the ma_orlty of flares is vlthln the flairs

-_. o__,_ £ron 00_ to 30 minutes. The drop of lntenmtt_ ie ant alva, s

,, i_onotonouee Xn one cue thore wee • "preeursor" - a ninor

b_st, proceeding he nain phase of the flare. The possible

_ existenoe of these " preou_sors" to in,.loaned also _ some

--_-g_ dat• of i.ndtroot - 4onsopherio - tests. _he sinul_anoou8 •pprai/al

of the radiationOe spectral composition eho_n, that there

_ _0' ezietenee ed_ol•tively " sold" and '0hotter " fla_es. ¥_eqUOltly

o°° ,, there is a drop of _perature during their developnent.

....- A_ • rule, the X-ray tlaren e_g_mate above the totlvo

'_° regions, obee_ve,_, by noons of the _oead optics. Dinen_ione of

the flare's roKton are usually not above three annular ninutoso

_,_ . It Is extrenely i._terestlng, that in four osmee the pressure

O0000003-TSG01



,,- (256)

i8 defined _n one flaee of rye centres, of approximatal7 the

,. sane brtshtneuo DAstanoe betnen then .exposed abou_ 6 angular

_ minus one

i

The obtained results eonfinn the earlier obse_vatione,

,_,, Implemented, meanly, on the eatelllte "E1ek_ren-2". _hen the

! /i: presume, vu also fixed of a special sines of X-rsy flares, not

°_*' us, elated vAth '°.pile"flares. Theme observations preys

• _. localization of a part offX-ray flares withln the corona. _ho

:_, eoronal origin of _he X-ray flares na_es _t pesslble to assume,

o that they are olOsely bound Vith perturbations vtthtn the corona,
"il

.... resulting in eorpusoular flarel dangerous for spaoe flights.

•_ m-he corpuscular flux propagates slower than the X-ray

.i radiation, due to the 3.over epe_d of parti4les and longer trnJeotory

o:_ of their flight. _hue, in principle it seems possible, by reoording

_: X-ray flare, to warn the astronauts of the approaohi_g radiation

.... danger - oerpusoular flux. This varn4ng will enable the ship's

.row to take the neeessary proteotion moaeureso
-.i__,

Of eou_ee, de.el.preenS of the system for short vazsaing of

j.i,i! the radiation danger does not exolude the need for devising

,!,!,_ pr®dtetton moth.de of eorpueeulsr flares. On the 'oontrarT, the

°,_ required invest/Kant.no of the Sun should be oonaiderably videned.

The 8peetal need for these Investigations is specified alas by

i.._.°, the fast, that in the next for years, during vhioh the meuse

i _, flights into epaoe will be progressively on larger seals, the
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i _ sola= aottvlty rill be high and the eases ot ra_tatto= danger

quite f=equent.

8. Handel qshtam, V.M£MhaAlov - Pro£euors!

' Yu. Zaltsev - _agineer.

.... "Pravda", 20etober 1967.

8_08H08" aBRXFL LAUN_]_) IN USSR
-t,, "

p

Name X4_nohi_ date _ _ _ q4

...... .,.,,.., _ _ "

" (_) 1:') 131 141 (_) (6) (71 18)

___:::_o:' "Kosnos-l" 1962, Ma_eh 16 217 980 4'9 96,._._ 20,00:3

i _.:::: 90,018

/: "Koamos-2$ 1962, Ape. 6 :)1t 1_60 49 102,_ _O,OO_

90,02 ,?.5

"Kosioe-3" 1962o Apr. =4, 229 720 4,8,98 9:},8

*: "Ko,,,,e8.._" 196:%Ape. 26 298 t30 65 90,6 _9,995 30 April
i o . eennunAque
_-_ ; Of eueoeeo_u],
; o Zandln_ of

8atelZite.

" "lesnes-_" 1962, May. :)8 203 1600 4,9.0_ 102_7_ 20,008

: ""_ "Kosncs-6" 1962, Jue _0 Z?4, 360 4,9 90,6 90,0233

i_ _"°' "Keenu-?" 1962, JuA7 28 210 369 6_ 90,1 19,994'
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: 1258)

+,,_+ Ill 121 (51 1_31 (I) (g) 171 181
_"o_ .... n

_= '"Koanoo-8" 1962, AuS. 18 246 604 k9 32,9._ 20,O0_50q

, 90,02268

0(+++' "Koemoo-9" i962o Sept. 27 301 3_ 65 90,9 19,994'

_ _L :' , ' '_mOm- 1On 1962, O_t. 17 210 380 65 90,2 19,995
o*

+"+:. "Koomos-11" 1962, Oct. 20 24.5 921 49 96_1 20,o048

90,0216
!

:_'. "Kommom-12" 1962, l:)eo. 22 211 kO5 65 90,4.' 19,995

_g_;: "Kommom-.13" 1963, Max.. 21 20) 3)7 64',9"? 89,?' 19,995
•i o'J'

_::.;+',+ "loaoe-14" 1963, lpx'. 13 25) 512 4_B,95 92,1 20,001_

+:+_+ "Komoo-15" 1963, Apor. 22 173 371 65 89,?_ 19,996
°, +_

% +': "Koao8-16" 196_, AI_z'tl 28 207 1601 65,01 90,h 19,996' J
°iy,!,-

-_ "Koemu-l?" 196.3, H_ 22 260 ?88 69,O2 94,82 20,005

_-_++<'+' '*Kosmom-18" 19650 Ma_r 24 209 301 65,O1 89,_ 19,996

.i,+_ "Koemoe-19" 1963, Aug. 6 270 519 4.9 92,2 90,022

_'+;+_?"::+ "Kommom-20" 1965, Out 18 206 511 65 89,55 19,995

'=;:.;::'" "Koomoe-21" 1963, Nov. 11 193 229 _,83 88,5

_ "Koamo_-22" 196t, Nov. 16 205 $94' 64,93 90,3 19,995

,_+++_++: "loom, m-23't 1963, De,. 13 240 613 4.9 92, 9 20,OO5

....,+_! "Koemom-211'" 1963, Doo, 19 211 4.08 65 90,5 19,995

+_.'. "Kommom-24." 1961;, Feb. 2? 272 )26 4'9 92, 27 90_O22

++ t'Koamo'-25'* 1964', Heir. 18 2'71 gO) 1'9 91

"+_ "Konoe-26" 1964 H_ 27 192 237 64,80 88,7 19,735

©O1_1;0,,..,
J_

• %

""+........- -- +++ _ ++: " +"++_ +° 5_++ +.++_+++.:++_,+_+:_+++_++_+___-+Ip+:-+.°_ +++++++=+=++5

....... :=++ +O ++ '+ ...... _1+ ++ : ......... # ....... ;=_;_ +,= + .... 0 " -- + '

00000003-TSG04
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11) 121 • +' 1t1 (g) 15) 161 17) 181
i

,!

.:+ "loire-27" S96b, l_Z'. 27 192 2)7 64,80 88,7 19,7t5
,,

! °_Conms-28" 19(_0 Apr. 4 L_)9 t95 6_ 901)_ 19,996

• '°Koasos-LX)" 196g, Apt. 25 204 309 65,07 89t5_ 19,996
,/

+::_!, "Koslos-_O" 1964, Na_ 18 106t6 _81iI' 64e91 90tL_ 19,996

"_:_+,' "Koml-t1" 19691 J-._e 6 228 5OB 49 91,6 20,001187

°, _ 9OTO2191

"Koanos-t2" 1964, June 10 20'9 t3t 51,28 89,78 19,996

+:: "loamu-tt" 196g, J_me 23 209 29t !65 89,18 19,995

..... "Kooaos-tg" 1964, July 1 205 t60 64,97 90 14995

i "Kolos-15" 1964, July 15 217 268 51 ,_:) 89,2 19,996
° _

+ '"KOlllOn-16" 1964, July _0 25') 501 I_9 91,9

_/+: '_oSnOS-17 °' 1964, Aug. 1% 205 300 65 89,45 19,995

i. "losmos-_8" 1964, Aug. 18 210 876 56,17 195,22 20,0t4 iPll_olnginto
+_:+_ I orbit of three

°'Eoomos-19 '° 1964, Aug. 18 210 876 56,17 95,2 90,156 satell_Ltes by
+

t+" , +

"losmos-40" 1964, Am+. 18 210 826 56,17 95,22 20,084 rooket.

+ 90,t78

19,8oo

+ ; 89,102

; "Koouoo-I_I" A964, Aug. 22 394 39855 64 715 Plaolng into

-+°+oo orbit of throe
oatellitLs by

c , "Kosnos_2" 1964, Aug. 22 2t2 1OO9 119 97+P, me ,art:Lot-

°. '°Kosnoo-_t" 1964, &.uS. 22 2t2. 1009" 49 97tI

.... ,+

+, v
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• t ] ! !
+*" t i I
,14,

, m (2('0)
,+;

,, +

+ . ,

• i

_" II1 (21 (t) (41 151 161 (71 181

,_,_,_ "KosRoe-kk" 1964, Aug. 28 618 860 65 99,5 90002_5;

+,i./ "Kosmoo-kS" 196k, Sop. t3 206 327 64,9Q 8%69
_++++i

....J°' "KOSGOB-46" 196h, Sop. 21_ 215 271 51030 89,2 190_F)5
++.'+., +

_>_+ '_{o01o8-47" 1964, Oot. 6 177 41t 64_'77 90 19,994

.'.X. "loswe-_8" 1964, Oet. 14 205 295 65,07 89,4 19,996

"leon,-49" 1964, Oct. 24 260 490 49 91,8_5

o+'_' "loswe-50" 196_, O0t. 28 196 241 51,30 88,7 19,996

::+o.£',:_?" "Koeno8-51 " 1964, Dee. 10 264 554 48,8 92,5

_2+':)++;i):; "lOONS-52" 1965, Jan. 11 205 t04 65 89,5 19,995: ,_+++

a+:_'::i "losaoe-5t" 1965, Jan, t0 227 "1192 48,8 98,7 10,005

i?. 90,022

+.+ "Koemoo-Sk" 1965, Feb. 21 279,7 18_6 56,07 106,2 19,802 Plaolu8 into
*:::_: ea.b:l.t of th_ee
_+** "loemee-55" 1965, Feb. 21 279,? 1856 56,07 106,2 20,0}} 8a_elllte8 by

+_+,+++ on, oarrior-
? ++i': "Ioemeo-56" 19_5, Feb. 21 279,7 1856 56,07 106,2 90,158 roekot.

_+,!:, "Koenoe-57" 1965, Feb. 2 :) 175 512 (_.,77 91,1 19,997
-o i'+

"Kosioe-58" 1965, Feb, 26 581 659 65 96,8 90,022

,°°2'° "Kooloe-59" 19d;5, Ear. 7 ;!O9 539 65 89,7 19,996

;+<'e+_ "loaos-60" 1965, I(ar. 12 201 287 64.7 89tl
?

° "Kosnoe-61 °' 19_5, I/at, 1_ L:_I 18)7 _6 106 19,775 P1aeing into
orbit of thro_

+_+ "Kosl(m-_2" 1965t ._ro 1_ ;17t 18_7 _6 106 20,084 oatellitee b7
one oarrle_°

_. "Koemes-6)" 1965, Haro "5 27) 1837 56 106 90,577 roeket.
o

.... _ "KoenoS-64" 196.5, HAt'. 25 ;106 2'71 65 89,2 19,996
i j

¢

" ''Komaol-6_" 196_, Apro 17 210 _42 6_ 89,8 19,996
ii i ,. ,

,. .... .. .... ._...... .....- ..... .,. _-...., ........ ._"" ,--_........ ,--'-'-" , __:.
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' 1, I ......] ...........-T+ ! +--+,' l _ !

°, ; 1 i I I_ ,!

+,

(,_61)

i , = •

.....+ <") <') 1c_,)c+)I c_) c+) c,) <.- '! ii i

+ "Koa_o-66" 1965. May 7 197 a91 65 89.,3 I%996

,_+, "Xomoh67" 1965, )_y 25 202 350 51,8 89,9 19,996

+,:: "Kolmos-68" 1965o June 15 20_ }34 65 89,77 19,996

+_'_- "KOONa-69" 1963t June 25 211 )}2 65 89,7 19o995

" _: "Koeno_l-70" 1965. July 2 229 1'154 _8,8 98,1) _o005

._!+i,_.,'+ 90.022

- _.>_*_. "Kolmoe-71" 1965, July 16 550 56,1 9.5,5

_.,,._+, "KceNO-72" 1965, July 16 5_O 56ol 95,5 20oO84 Plaot_ into
"_i_:°i* orbit of five
: "i 'OK.el, a-75" 1965, July 16 5_O 56.1 95,5 90.}78 satellites

aeoompliehed
+:i_'!!: '_[oeuos-74" 1965, July 16 550 56tl 9505 19,8 by ono

y+.:+ oarrior-
'°Korea-75" 1965, July 16 55_' 5_ 56,1 9_,5 89,1 rock.,

', ,_+_41+ •

.._++,_._ '_[oaaes-76" 1965, July 23 261 530 48.8 92,2 --

+++_'_" '°Koalnnou-77°° 196_, Aug. _ 200 291 51,84 89o} 19.991

°_*i "Keen, s-?8" 1965, Aug. 14 206 329 69 89,8 19,996

"Keen,a-?c)" 1965, Aug. 25 211 359 64,9 90 19,996

"' "Ko_IIO8"80 °' ,, 'i965. Sop, 3 _.. + 1_00 ,_,< 116,6 PlaoL_ _nto
i+,,+, orb_t_ of five

_+_" _°Koenos-81" 1965, Sap. ) 15OO 56 116,6 _,_tollttes
acoom_llshodo0_ _.

_+ ::Keen.s=82" 1965o Sop, 3 1_00 56 116o6 by one
+++' oarr_er-

" "_o_loe-83 °' 1965. Sap. 5 1_00 56 !116,6 rookot.

++ "Kosaon-8/l." 1._SSs 8epo } 1500 56 116,6_i +_ °Kemmo8-85" 1965, 8up. 9 212 519 65 89,6 19,995
. o

++._> :-+ ?_,_ ..... + ...... . o . o+ _"....... +........y..... ++_:.:_............._
+ -& +_ (_ _ ,_i_.... + .;.... + ,,('('('('('('('('('(_"+ , + o '+ + -" , " ,+ +
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++- I ' .........!.......................!........." :_ii¸ I I
" i

i_ _o "

+°_+ (z6z),p ';;,

•+_ (1) (z) ¢3) (_) (5) 1(6) I ¢_) ¢8)

: ....z "Kosmoe-86" 1962, Sop. 18 1t80 5690 36 116,7 PlaoLn6 into
_z, orb$t of tire

_..iz.'+ _°Koouos_8?" 19650 Sop. 18 1_80 1690 56 116,? oatolliteo
i +_./i aocomnpliadsod

tom.co 88" 19650 Sep, 18 1t80 1690 56 116,7 b7 on.
i ? o_rior-

i ili+!(i!: '°Kosuo8-89" 1965, 8ep. 18 1380 '1690 56 116,7 neookot.

!+'_:*'+_+' "Koaso8-90" 19_, Sop. 18 1380 1690 56 116,7

+-+_;:' '°Konmooo91" 1965, Sop. 2t 212 _2 65 89,8 19,993

i i!?!i: "Kouos-92" "d96_, Oct. 16 212 333 6_ 8%9 19,996

i.-.: "Konma-9_" 1965, Oot. 19 220 522 _8,bO 91,7 20,OO_

_°+'+o_'_ 90 0223

_ ",+* "Kouon-9g" 1963, Oot. 28 211 29t 65 89,} 19,996

+:_:!:ii: ,,Kom.-95- 1963,.or. _ zo? 3al _8,_o 91,:, :,0,003
._!°i!_i;_ 30,0o?5

!+_:_:: 90,0225

'_' "Koeno8-96" 1963, Nov. 23 22'7 310 31,9 89,6 19,893

_ ,_, 19,733

_ _KOSB08-97" 196_0 Nov. 26 220 2100 _9 108,t

_, '°1[os_8-98" 1963, Nov. 27 216 370 65 92 19,996
i •

" 'tKo_1108-99tt 1963, De@, 10 199 3_O 65 89,6 19,993

_il "Xoemo_-lOO" 1965, Dec. 17 6.50 6.5 97,?

°°loollO0-101°° 1963, DoO. 21 260 .550 _9 92,;_

_++ °°Kosmol-102°° 1965, DOO. 2_ , 218 278 65 89,2_ 19,?_5

_+ _" "l(osMo-lO3 '° 1965, Deo. 28 600 _6 97

6

_d

J,

+ "+ u _+ ""-;" " ...... _ ..... . _ _ o_' //..... + ° -+_, + _ + _..... +* + - .+

- ,.-,_. I+' + P _, ,'_ , '+ _+"\' ° • _ ' " _° ° " '+ _+ +' _+ @ + _ _ _ + '+.......... '-+-.......... +....... _=+_ ...................... +_++_+:=,_............... ++=+_........... ++=:...............+ .........+-=++_+.... +===_t_-++=_+=+_....... +++-+ ++,.............. -_ +_
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o'+

+ _+ 111 111 131 (k) 1,51 '_1 1'71 181
'/ i i i, i iL ,

+.._ "Kosnos-104" 196.5, Jan. 7 204 kO1 6.5 90,2 19,995

_"+" "Kosnoo-105n 1966, Jan. ?.2 204 ._ 65 89,7 19,99.5
° ,,_ •

++;.o_i_: "Kosnos-106" 1966, Jan. 25 290 .561+ 1+8010 92,8

...._° "Xosnos..107n 1966, Feb, 10 204 3?..2 6.5 89,7 19,99._

i__++*+a:. "KosaosolOS" 1966, feb. 11 227 865 _8,9 9.5,to e- .
' _

"_i:_+ "lolmos-lOg" 1966, Feb. 19 209 YJ9 65 89,.5 19,99.5
_'.

+ +_ "/(osaos-110" 1966. Feb. 20 187 904 _1,9 9.5,t 19,894 Satellite
°"+': tot b_Lolos_.-

as.1.Lnvesti-
,; I_111:4.rill, OU
+:+++ board are tuo

, +;:. dolls -+ +

. .. ¥otorok and

......+' "Koslos-111" 1966. I(sx'. 1 191 226 _1.8.5 88,6 19.t6.5
'i

i +.'+ _" "_sao8-112" 1966. Her. 17 211t _6§ 72 92,1 19,99_

/+i:! "Kosms-113" 1966, liar. 21 327 t27 6.5 89,6 19,996
__ ' i. "KooIoso11/1" 1966, Apr. 6 210 171+ 73 90,1 19,9911

"iCosIos-11_" 1956, Apr. 20 190 291+ 6.5 89,t 19,99.5

"Kosaos-116" 1966, A_r. 26 294 478 48,42 92

+_ "KOSaOS-117" 1966. Ha)' 6 20? 308 6.5 89,_ 19,99_
:+

"Kolmoll-118" 1966, liar" 11 1+60 6.5 97,1"KOIaOI-119" 1966, Hl:r 2g 219 1)O5 48._ 99.8
i '

"Kosms-120" 1966, ,;_e 8 200 t00 _1,8 89,1+ 19,99.5
i

: "lOSllOS-121" 1966, June 17 210 t.5/I ?2,9 89,9 19,995
+

_*+_ "losaos-122" 1966, Jue 2_ 62_ 6.5 9`7,1

,

++

,, .o /_ ' ._ ,, - - ++e 0 , ____.,' + " ..... .......... ,. +- -.-

_: +i+=_+,+.+;+o++_+++;_+++_+,+_++....... _'=............°+ .... u................. + , :+ 'o ...... ,_ + °. o.
,, _ +.....................+...........+ ++-:===°.... %=?=+++ ........+=_;+...................++_: ............._++;+...........+;_++....................+ ......_'+...... +
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i i L__ i,,i , _

(1) (2) ()) (4) (5) (_!i (7) (8)
- [ II I

...... "Xosmoo-123" 1966, J.ly 8 26_ 529 _8,8 92,2

"KoomOO-1211," 1966, July 1_ 208 )0) _1,8 89,_ 19,995

"&osmos-125" 1966, July 20 250 65 89,5 19,73_

"goaaOl-126" 1966, July 28 212 )99 51,8 90 t9,995

i "Xoano.-127" 1966, Aug. 8 204 2?9 51,9 89,2 19,994

:"::_ *'Xosms-128'* 1966, _. 27 212 )(:_ 65 90 19,995

::_ "Kosms-129" 1966, Oat. 14 202 _07 6._ 89,_ 19,999

'':r/'_r: *_S_sil_O _ 1966, Oat. 20 211 I )80 65 89,8 19,995

"KosIoo-131" 1966, aov. 12 209 360 72,9 89,9 19,990

, "Xosaos-132" 1966, Nov. 19 207 280 65 89,3 19,999
-- _ L

"[oaaoS- 1)_ 1966, Nov. 28 181 232 51,9 88,4 19,999

:/ "[ouos-13J* '' 1966, O,c. 3 21_* j 319 65 89,6 19,999

"Kossou-t_5" 1966, Dee. 12 299 ! 662 z,8,5 93,5

'°. "F_o_os-1_6" 1966, Duo. 19 198 305 6_,6 89,4 19,999

=: "l[osmos-l:5?" 1966, Duo. 21 230 1720 4,8,8 104,)

"Koosos-138" 1967, Jan. 19 193 29) 65 89,_ 19,995

"_ "Kosios-1)9" 1967, Jan. 25 144 210 50

"Koomoo-140" 1967, Feb. 7 170 2_1 51,7 86,48 20,O08

"_mn-14.1" 1968, Feb, 8 210 349 72,9 89,9 19,999

"KooIoI-I_2" 1967t Feb. 1_ 21_ 1362 48,_ 1OO,3

"looma-1_3" 1967, Feb. 27 20_ 302 65 89,5 1_,999

"Kosaos-l_4" 1967, Feb. 28 629 81,2 96,92
c •
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_" IT. _&T_,LL,IT_[J IN NATIOIIAL _:C_NOI-IY:

TA_ COI:I'IUIiI_UB
° ON

TH_ I_Ui_CLIlI_(} OF "MOLI'IXYA-I",

In accordance with the prof_ram for workin_ out a system of
o

-- lonE-distance radio-communication and television by mean_ of

artificial earth satellites active retranslators, the launching

was implemented in the Soviet Union on the 23rd April 1965 into

o

high altitude ellipiical orbit of communication sate111te

o_, "Holniya-1" o

o According to the data of computing center, the satellite

_ is placed into orbit with altitude at apogee 39,380 km in the

northern hemisphere and at perigee 497 km in the southern

hemisphere, The revolution period is 11 hours 48 minutes.
' ,z

Orbital inclination 65°o

_y_o The retranslation apparQtus for transmission of television

programs and long distance radio-¢o_amunication_ as well as

_. instruments of come,and and testing complex, orientation and

orbital correction _ystem_ are boarded on the _atelli_e.

" : The board apparatus is powered from solar batteries and

° ,,_. chemical current sources,

:i.'_ The main object in the launching of cop.lmunication satellite

• -_ "Holniya-_" is the transmission of television proi_ramo and

,:% "_- _ ....... _:.. .......... ---. ,,.,. --..:........... ................. _ , • . - ....
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• long dlntanee two-_ide,l mu_t_ehannal teleF:_one t phato-te!egra_J_ie

and tele_rapY_ie eomm..le_tion_.

;, The whole apoaratus_ on board the satellite, an well ao tile

2 ground radio complex function norr_ally.

,: The firot transmi_sion_ of television program betwe,;n Moscowo

o
o .

and Vladivostok were highly su_cesufule

" / "Pravda", a4th April, 1965.

" _/" IN COS;40S -, ,SOVIET COi';_JUNIC;_TIONS

1_":: Communications satellite "}_olniya-'l" was 1Bunched in the

J
: Soviet Union on 23rd April 1965. A multistage rocket has

i=.,:_i__: imparted to the satellite the required velocity and placed it

° oo into calculated elliptical orbit with apogee in the northern
o ,

i

' hemisphere.

The main object in the launching of "DIolniya-l" is the

°'o " transmission cf television programs and lonf_ distance two-sided

_,'"_:' multichannel radio telephone, photo telegraphic and telegraphic

o i

Wha': is the basic working principle of long distance

_ o_. radio communication system with the use of satellite "Molniya-1"?

.; _ The useful information, subject for tren_mlssion at long
o_

,,%,_, distance Item one 7oint to other in the form of telephone

_, conversations, photo-telegraphic and telef;raDhic co:_munications%,, _ _
o,_ .,

y....

,g.

L=_ ', _ ! ......................................................
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)i or television programs, is incoming to ground stations of!

ii! space communications along the operative cable or radio- t

relay lines. The &Tound stations transmit this information

by means of powerful radio-transmitters and highly effective

antennas to communication satellite. The latter receives

the signals, amplifies them and retranslates to ground

stations. Those stations in turn transmit the received

/'

information from the satellite along the cable or radio-

relay trunk lines to toll telephone stations t telegraphs

or telecenters° For long distance radio communications the

antennas should _e sighted exactly on the translator -

! satellite. This in done by special devices.

L

\

Figure 1;, Diac_am of long distance radio communication with
the use of satellite "Holni_a-111.
q- Ground point of cosm_.¢ radio communication!

t_ 2- Elliptical orbit! 3_ Communication satellite|
_,I_ _ -Rad_Vi-_bilit_ z'o_a_ 5-_- Intermc_ate ,oz_i-tJ ............__........._.._....._-

00000004
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A fe_ words about the orbit of communication satellite

eeHolniya-lll. The orbit, just as the other parameters of the

system has i*- _wn special features. The communication - ,_

satellite, as has been mentioned, was placed into ell/ptical

orbit with apogee 39, _80 ken, perigee 497 km and orbital i

inclination 6_ O (see figure 1). Revolution period of satellite i

is 11 hours 48 minutes and it passes above the Soviet Union

territory during a few hours. This permits to assure lonE-term

communication between N_scow and Vladivostok.

The board equipment of the satellite includes retranslator

for transmission of television programs and lon_ distance radio

communication, as well as command and test complex, antenna

feeders, satellite orientation and orbital correction systeml.

The directional diagram width of the satelliteS, parabolic

antennas provides for radio com_anication throughout the whole

territory of the Soviet Union. Radio units on board the

satellite are power#d by silicon solar cells and buffer

batteries of chemical current 'sources. Every system of the

satellite is automatically con ::rolled.

Retranslator of the satellite e*Molniya-lte operates on

principle of the linear amplification of radio signals from

the ground stations. Application of this type of retranslators

makes it possible w._thout delay simultaneously to receive

signals from the earth and, having aerplified the required level,

to transmit them to earth without distortion.

:!
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The satellite's retranslator sn command from the

Earth enables to carry out the following typ_s of radio-

communication:

- r_ception and transmission through satellite of on_

, television program;

- simultaneous radio-communication (reception; and

transmission) between ground stations of high number of two-

" sided telephone channels with possibility of additional

densification by telegraph systems.

. The equipment of the ground points in the system of long-

distance radio-communication with the use of satellite "Mo!niya-q"

consists of a composite set ¢f large parabolic antennas with

turn_" _ and programming devices and follow-up systems; command and

testing apparatus and a set of communicating reception-transmitting

radio-station.

For simultaneous transmission of in,age of signals and

sound accompaniment a special apparatus was developed for combin-

ing these channels,

The distinctive feature of the television system is that

continuous control is _ossible of the qualitative indices of

• ._,.,'.. television channel directly during the television transmission.

This is attained by the introduction into transmitted image signals

of special measuring impulses. Application of this type of control

00000004-TSA04
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,J

system enables to obtain continuously authentic information

regarding the performace qulLl.ity of the television channel.

In telephone conditions the system by means of a special

apparatus provideB for reception and transmission of a large

number of two-sided telephone conversations.

The successful flight of the satellite "Holniya-l",

normal function of the whole board apparatus and equipmen_ of

ground stations show, that th_se systems are highly promising and

could De economically advantageous, specially for transmission of

television to long distances and for communication with remote

regions of the country.

_pto now to meet the needs of national economy and

population of our country the erections were of cable and

_ radio-relay lines. A part of their function could be laid

_ on the communication systems with the use of artificial earth

! satellites. However, this new method of radio-communication

and the operative ground network should not be in opposition

_i to each other. This new type of communication will be developed

with an estimate of further improvement of the existing ground

i means. This will enable within a short period tn bring broad-

i casting and television proErams to all inhabited points of the i

vast territory of the Soviet Union. The majority of to!e-

center in future will be able to retranslate Hoscow television i

program. _

i
a
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The successful launching of satellite "Molniya-q '°

whiGh enables transmission of t:,evieion, multichannel telephonic,

phototelegraphy and telegraphic communication between Moscow and

Vladivostok, bears witness to a new success o_ Soviet science

and technique, i_!

_n our country everything is meant for the uplift of science

and technique, mastering of outer space and using it for good _:

of mankind. i

N°Psurtsev,Minister of Communication, ,

"Pravda"_ April2_, 1965. USSR. i_

SATELLITES OF "MOLNIYA-I"SERIES LAUNCHED IN USSR
iin JlNNI J . [ • I I • I I U I

from 2_ April 1965 upto 3 October 1967. _

Date of Altitude at Altitude at 0rbital inclin- Revolution _
Name launching perigee, km apogee,km ation, degrees, period,m

, ,n, anl n i uu
.I

"Molniya-l" 1965,Apr.23 497 39 380 65 708

"Molniya-l" 1965,0ct.14 500 40 000 _5 719

'°Molniya-1" 1966,Apr.25 499 3g 500 64o5 710

'°Molniya-1" 1966,_9t.20 485 39 ?00 64.9 713 _ i

'°Molniya-l" 1967,Ma_ 2_ 460 _9 810 64.8 71_ _

"Molniya-l" 1967,Oct. _ _6_ _9 600 6_ 712 I

COMMUNICATION SATELLITE "MOLNIYA- 1".

Successful development of cosmic technique has made it

possible to put into .communication. _rvtoe ar_ifi.otal Earth satellites.

!
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To establish communication between ground points through

satellites require_, that it should be simultaneously "visible"

(we assume radio-visibility) fro_ these points. During the

perioes of simultaneous "visibility" of satellite from ground

points the communication becomes established, information is

transmitted along the line Earth-satellite-Earth.

In accordance with the program of using satellites for

building up a system of ul_ong communication, "Molniya-l" .':

satellite was placedinto orbit in the Soviet Union on 23rd

April, 1965. '_he orbit has altitude at apogee 39,380 km, altitude '

i

at perigee 497 km, orbital inclination 65 degrees, revolution I

period 11 hrs. 48 min. The apogee of the orbit is above the I

northern hemisphere, and perigee - above the southern.

Placing of the satellite into this orbit was carried out

successively in two stages. Initially the satellite waq plac_d

into intermediate low orbit with the last stage of the carrier-

rocket. Then the last stage Jf tl:e carrier-rocket was launched
;

above the southern hemisphere. The satellite was imparted an

additional velocity and was placed into high altitude elliptical

orbit with apogee above the northeTn hemisphere, j!

Completing every 24 hrs two turns around the _arth, 1it passes at one turn over the territory of the Soviet Union, and
J

at the other - over the territory of the Northern America.

When flying above the te, rritory of the Soviet Union, the satellite ._

is within the zone of simultaneous "visibility" from Moscow and :

:_
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from Vladivostok. _e duration of the satellite_s flight

within this zoner which determines the duration of co_unica_ion_

depends on position of the satelZite relatively to these 8round

points. With certain orbital parameters the communication

contact between Moscow and Vladivostok will be maximum.

With deviations of the satellitee8 orbital period from the

calculated one the optimum reciprocal position of the satellite and

the ground points will be disturbed, and this will result in the

gradual decrease of communioat4ans period. Even with high

precision of i_aortion into calculated orbit the orbits_ period of

the satellite varies due to effect on its flight of the sun, the

moon and the earth. In this connection it is essential to correct

periodically the orbital period of the "Molniya-l" satellite.

For thie _t is quite sufficient to vary the motion speed of the

satellite at perige

With high deviations of the orbital period from the

calculated the correction is implemented by means of Jet engine

on the satellite. Such correction of the orbital period was

i carried out on the 2nd of May 196_. After this correction the

orbital period became 12 hrs, altitude at perigee - 568 km, at

apogee - _9,9_7 km. With this object the launching van conducted
I

st perigee of correcting engine. Prior to this the satellitel
i is fixed into position, at which the longitudinal axis

)! of the enKine te directed in line with the speed.
i,

.
I! The satellite ham a hermetically-sealed body of cylindrical '

i*i shape with conical end plates. Set up on the outside are eix



panels of so_ar battery an,_ two p_r_bolio antennae° During orbita_ .

theorises the battery panels and the antenna are foldo_ and open

out automatically after the separation of satellite frou the

oaa'rier-rooket,

Dioposed at the bottom o_ the body are the correcttns

maneuvre engine and a system of mioroenginee° At the other end

are the orientation sensors to earth and sun°



Attaohed to the body are the rndiation eurfaoes of

_i thermoregulating system - rad_ator-ooibler of oTlindrtoal shape and
!,

_" heater-panel in the shape of a _;:at rinso The oenstru©tton

I. of heater 48 utilized for dimposing a portion of the solar batter-7

i

_. 00118 •

_, Inside the bod_ are the radiQ-eleetronio instruments and

: other equipment of the satellite. _o ensure normal funotiontng

_' of inetrumentew the required pressure and temperature are

automatically maintained inside the bodF.

_,: For energizing devises, set up in the satellite, there is

iL "

;i a power system, consisting of solar batteriest ehentoal so.roe8

of current and automatic control of power 8upplT.

ii_ During the whole flight the satellite is oriented b7

aol_ batterT on the sun. Thereby the vhole surface of the

battery is illumined by the sunt vhioh makes it possible to obtain

ener_7 from the vhole area of the solar barretT. Simultaneouel7

_ vith orientation of the satellite on the sun, one of the parabelto .

antennu during the communication period ia directed to the ,

earth0 and tracks the earth b_ means of high-preciJion antenna !i

control. The 8eeend antenna is in reserve. During traeklng the i

antenna contro_ ie implemented b_ signal8 of the orientation *{

echoer, fixed on this antennao i

For operating the reserve antenna the eatel3_e should

be turned at 180° about its lonKitudinal uria.

i
i

O0000004-TSA] 0



After the orient_tion of the antenna to the E_rth the

retranslation equipment is switched _o The transmitter emit_

signals by means of parabolic a_enna. _his antenna direct_

the radio-signals in a narrow bea_ directly to the earth. Thi_

directional radiation builds up a high level of signal on

the earth's surface, which makes it possible to use at

ground points antennas of comparatively small size.

By means of retranslation equipment it is possible to

transmit through satellite television program or conduct a lot of

telephone conversations, transmit still images, telegraph

communicationsa_d other type of information.

For control the state and perform_e of all the

satellite systems, it has set up a special telemetric equipment.

By means of command control on baord and at the ground center
i
i_ the flight trajectory and parameters of satellite are determined

with high accuracy. The same equipment issues and receives

commands, tr,ansmitted from the Qarth to satellite for performance
?

control of i_dtvidual systems.

The equipment and systems of the satellite are controlled i

_, by the electronic program_"6 computer on board according _ p_g_ams_ ,_t

i
ii set by commands from the sarth.

!_ In its orbital fligh_the satellite "Molni,:l-1" flies for

a considerable time in the radiation_ bel_ of the earth. _ith i

_1 prolonged effect of radition on the equipment of eaLelltte _

iI its individual details and systems may change their technical

°.
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specifications or oven cease operating. _o study the effect _f

radiation belte on the systems of '_olntya-1% as v¢11 as

for constant gauging of th_ radiation doses I received by the

satellite in flight it has a special domimetry probe set up on

board,

_ From the 2_rd of April of this year daily test are being

conducted through commu_ication satellite "_olniya-l" of the

, two-sided lines of space radio-communication beteeen Mosses and

Vladivostok. During the communication periods, the duration

of each of which exceeds 9 hours, experiments are being conducted

on transmission ef television, telephone conversations, _elo_aphici

and photo-telegraphic oommuni_atio_a.

During the last few days experimen%al transmissions were

conducted of color television. These teats were quite

successful and produced very encouraging results. The tests

• have shown, that, using achievements of the _oviet and French

+ scientists in the sphere of color television on base ofi

i SECUN system and its standard, it is possible to build up a

! most perfect system of color television, development and

, introduction of which is envisaged by an aKTeoment between the
?

i USSR and French Gevernman_O.

[ It may be assumed, that in future operating systems of color
i

! televiwion besides the ground radio mean8 an extensive use !
i
! will be made of the cosmic ltnee of cosmuni©ation and that the ii

! '
I '

• v
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• "Xolniyn-l" n.tellite_ could be the b_oin fQr b_ildin_-up th.ne

line_,

Further tests and working of the line of eupordi_tant

radio- and television communicationgby means of "Molniya-l"

satellite are continuin_.

Launching of the "Molniya-l" satellite and the build-up

by its means of experimental line of superdistant radio- and

television communicationsopen new possibilities in the use of

space technique for direct needs of the population and national

economy of our country.
_r

"Pravda", May 20, 1965.

TASSCOMMUSI_UE.
i
i COMMUNICATION SATELLITE "MOLNIYA- I"

i TRANSMITTS IMAGE OF THE EARTH.

!
!

i The satellite 'Molniya-1", launched on the _5 of April 1966,i

!._ continues its flight in highly elliptical orbit, successfully _:
!

assuring implementation of the planned program on further working

i and test operation of the system for distant two-sided television

and telephone- telegraphic radio-communication.

'_ In accordance with the program of scientific investigation_

experimental equipment _s set up on the 8atellite, besides the "

communicating retranslation equJpmenti for observations of

earth from apace at great distance.

00000004-TSA13
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On the 18ch of M_y 1966, an oxperime_t_ chris?ration of the

oa_th w_ conducted by m_8 of thi_ equipment and _ television

image was obtained for th_ f_.rot time of the o_rtho The photo8

were taken from _n _l_ttude c,f 30-_0 thoueo k. The images were

received by th_ orations of command control center, located in

variouQ areas of tlle USSRo

The television camera was directed on the earth by means

of independent sighting system on board. Du_ing the _hotographing

the obJeo$ivo8 and light filters were changed and this made

it possible to obtain the image of the earth in various soal_ _I

and to observe the elements of terrestrial surfaces of v,_r_r._

illuminants°

"Pravda" 19th May 1966.

The staff of the main Department of Hydrometeorologtcal

Service _ith the Council of Ministers of USSR _ointl_ _th

repFesentatives of research and industrial organizations

have analyzed th_ launching results o_ some a_ificial earth

satellites, carried out in accordance with the program of

scientific investi_ations of cooeic space| anrounced by TASS ¢n

16th March 1962, which carried equipment fo_ meteorological

seasurements, inclu_ing satellite "Koamos-122vv_ placed into orbit

on _th June 19_.

................. _ I .... _ _' _9.} ,_ ,: '_ _ L_'
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act up nn the "Koneo-122" are devices for televising the

usual covex _, o_eras for the photographing of clouds in infrared

rays on day and night sides of the earth cu,.d £nstruments for

measuring radiation Sn the earth-atmosphere system°

Taking into account the results of working out the

i satellite s_sten_ on board and normsl performance of the indicat_d
!

i meteorological instruments, it was recommended to be_in the

i experimental use of these measurements in the operative weather

service. The world's meteorological center in Moscow was

directed to include the most interesting data, obtained in

the above measurements, into information, meant for communication

to weather service organizations in U3SR and other countries.

"Pravda", l_th August _966o

METEOSTATION IN ORBIT:

The earth's atmosphere is a unique and composite natural

medium. In order to know the e_ate of the air envelope of cur

planet at each given moment and forecast its changes, the whole

atmosphere should be watched by tens of thousands of eyes.

It is precisely for this that the enormous network of

meteorological stations has been built up at every continent.

But in spite of the effortb, which are applied for the observations/

of atmosphere in eeery country, this network still has

big gaps. Vast ocean spaces still remain "uncovered". And even

O0000004-TSB01



on land there are deserts, territories covered with virgin

forest ice or high mountains, where it is difficult to

maintain meteostations.

The need for information regarding the state of atmosphere

is continuously increasing. The air,rafts surmount now gigantic

routes without landing, such as Moscow-Havana, Moscow-Khabarovsk.

In order to provide with weather forecasts these flight@_ as

well as to compile lon_term weather forecast, it is necessary

to know the state of atmosphere practically above the whole

surface of the globe. These data could be quickly given only

by the meteorological observations from satellite. Therefore #

the experiment, being conducted at present on the satellite

"Kosmos-122' is very:important.

"Kosmos-122" transmits to aarth televised images of the

clouds, covering greater part of the earth. The unique shape of

the elouds0 their position provide an experienced eye with a

lot of information on the state of atmosphere. Out of the mosaic

of separate photographs, made by the telecamera of the satellite

during the flight around the globe and transmitted to reception

points, charts are composed of the cloud cover. _hey permit

the meteorologists to determine the nature of atmospheric motion,

position of the _onts, dividing air masses of different properties,

direction and velocity of air currents in _he upper atmospheric

layers.
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I, However, the television cameras can observe clouds only

9" on the illumined-day side of the earth. In order to determine

disposition of the cloud-cover on the night - shadow side of the

_!_J planet, the photographing should be in the infrared rays. True,

.... the considerable part of them is absorbed by water vapor,

always present in the atmosphere. But there are some sections

of the infrared spectrum, in which the radiation is practically

I

unabsorbed by the water vapor. On the satellite "Kosmos-122"is used one of these with wave length from 8 to 12 micrones.

Through this unique "window" of _he infrared radiation range it

is possible to take photographs not only at night, but at day ....

also." This permit8 to compare images of one and the same

cloudiness, obained in visible and in infrared rays.

The third important part of the meteorological investigations

_. on the "Kosmos-122" is the intensity measuring of radiatinn_

_' outgoing from the earth. Solar rays, falling on the earth's

surface, are the main source of energy and the cause of

atmospheric motion. To analyse the atmospheric processes it

is interesting and important to determine in which areas

!ii_ of the earth and how much energy was obtained by the arth's

sur2a_e (and could be used for the heating of atmosphere), i

Ii _much reflected into the outer space and how much heat energy ,_i_is radiated by the heated earth sur|ace and atmosphere into universe. ._

I These data on the main elements of radiation balance in the earth-
I

f atmosphere system are obtained by means of actino_stric instruments,

set up on the satellite "Kosmos-122".
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_J

,_ The instrument_ measure intensity of radiations coming

from below in three bands. Measurements in 0.3 - 3 microne

?i
band (visible light and near infrared region) permit to

ii determine intensity of reflected radiation. The majority - about

70-80 % - are reflected by the clouds, about 30% by land
f

and even less by sea surface. Radiation investigation in 8-12

_. micrones belt makes it possible to estimate the temperature of the1

t
visible from satellite surface of earth or Of clouds. By the way,

i the temperature of the upper surface of the clouds characterizes also
i

i its altitude above the earth. Finally, radiation measurements in
t:
[ the 3-30 microns band make it possible to determine the totali
i
! flux of the heat radiation from earth and atmosphere outgoing into
i:
i universe.

!

il If analysis of the cloudiness photographs, made in visible

i! light _r by means of infrared irradiation, can be implemented
!i
I by a man by means of visual examination of photo@raphs, the

i processing and analysis of radiation data are impossible without

i computers. Transmitted from satellite to reception points is
!i
! an enormous amount of figures. Only the com_uter is capable

i of their quick processing. Xt should be taken into account,

iI
t that durin_ one orbital _eriod of the satellit it has to be possible

tl not only to receive, but alas _0 decide and to _resent in a
! ;

i'_ graphical form all data, transmitted f_om the outer _pace. !

The Soviet scientists have developed methods for !

processing radiation measurements on computers. _ignals, sent _

out by the satellite on radiation conditions, enter into oompute_ !
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The latter compares radiation measurements with data on the

satellite's trajectory, brinss in the required corrections and

issues information in the form of intensity distribution map

of radiation throuEhout the globe.

In order to assure correct function of all meteorological _

instruments, the construction of the satellite has to conform

to very rigid requirements• It should be constantly oriented _'

- to the earth surface The objectives of its cameras should always _

i face the earth. Swayin 8 or rotation of the satellite about one

of the axes is inadmissible. Maintenance of constant orientation

and stabilization of the satellite in a certain position

require special analog devices. All these devices, as w_ll as

,:. memory, communication, etc., need considerable power. A_ "Kosmos-q22"

it is provided by the large solar batteries.

The construction of a complex of "cosmic" meteorological •

apparatus and all th required for its operation devices demanded ., t

great effort of constructors, engineers, scientists. The _

specifications of this apparatus conform in general to norms, worked _

out by the experts of the Universal Meteorological Organization•

At present the apparatus is being tested at some of the

"Kosmos" series satellites. So far, from working conditions of the i.,i
"Koemos-122" satellite as a whole, the meteorological test :_

: d_ta are gathered mainly on a part of its trajectory. However, :

the results could be used even now for operative service, _

!_-..i training of weather beau.-o a_t for scientific Investigations. T

_ )

.... ......................................................... O0000004-TSB05
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Therefore, the results of observations are transmitted into

sgbseet_ons of Hydrometeorological Service of USSR, as well as

:_ to Meteorological Services and Research Department of other

_: countries.

74 The meteorological observations from satellites are

_ being conducted also in the USA. The American satellites "Essa"

transmit considerable amount of information regarding cloud
i

cover of the planet. But these satellites do not have constant

I_ orientation on the Earth and do not provide informatieh _beut the
!,_

_ radiation and cloudiness on the night side of the Earth. .

_ Individual test photogra_s in infrared rays and radiation

) measurements were carried out in the USA, but sc far these

i! are not being used in the operative service.
i

Observations from satellites open out new, immense

!i possibilities for the meteorological service and for the

_, investigations of atmosphere. But at the same time the

I: application of satellites pre_ents unique and difficult problems. I

_, Now, as well known, the Hydrometeorological Service of i
i !

the USSR, _ust as of many other countries, is changing over to _

i ob_ective, numerical methods of forecasting the main elements

of weather. Calculations from these methods are done on

computers. Now these calculations have to Include new

characteristics, which hitherto were not estimated. Besides,

: the use of the surface layer temperature the estimates have to

_.i include temperature of the Earth surface, besides the vertical
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section of atmospheric temperature it is expedient to use data

i on radiation balance, et¢,.

How can ona imagine further development of observations

_ from _arth satellites? Apparently, there will be systems of

satellites, making iL possible to compile maps of the atmospheric °

t state once _r twice iu 2_ hre so that the composition of each
Ii

ii! map will consume seyeral hours. This will require 2-3 constantly

!:_ operating meteorological satellites.

Great interest is presented by observations from

ii satellite, located at great altitude above the Ealth surface, in

a way, that its cameras would "see" at once a big area of the

! Earth. The first test on photographing the Earth from a

i
ti distance of 20-40 thous, km were made on one of the _oviet

I communications satelli tes "Molniyn".

1

_ In future it will be possible to obtain from satellites

other data also, for instance about sediments, swell in the

l ocean. This will enable to improve considerably the marine

forecasting and recommendation for selection of routes for

long-distance vessels, etc.

Development of observations from satellites requires at

the same time perfecting method of the obtained data analysis on

computers. Hence the computers will have to find in the h_s_

mass of receivable material informaticn on the most important,

i and primarily on the most dangerous weather nhenomena, and quickly

' (
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issue data on hurricanes in the ocean, on storms, thunder storms.

Only the total automation of all the sta_es of information

processing, upto eketchin_ of the cloudiness maps, temperature

field of Earth surface, radiation field throughout the globe,

will permit the appropriate use of the abundant mnte_ialo

Will the ground meteorological stations be needed? Of

course, although their working program may be considerably changed, i

It should be kept in view, that besides providing weather

forecasts in considerable territoriss and at great distances

_' the local needs must also be considered: primarily of the agricultural

production, local airlines, etc. For this information is required

of ground statioLs.

i

_ Meteorological observations from _atellites oFen out

extensive prospects for the weather servi_e and for atmospheric

investigations. The staff of the Soviet Hydrometeorological o

_ Serive are deeply grateful to our designers, engineers, scientists

_ and workers, who have successfully resolved the main problems ofil
i constructing a composite complex of various devices for meteorological

! observations from satellites.!!
i

F.Fedorov,Academician,Chief of the
il ,

r Hydrometeorolo_ical Seriv_ce of!, I

! USER,

ii "I_vestiya', RO August 1966.
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cosmicMET .OSO',OG_./Y i

A tale of the artificial Earth satellite "Kosmos-1_I_''

Five years ago, in accordance ,._ith program, announced by

TA3S on 16 March 1962- the first artificial Earth satellite of "

"Koemos" series was placed into orOit in our country. Since then

the satellites of this series are being launched regularly.

Their number is already close to hundred and fifty. The "Kosmos"

satellites have greatly contributed to the study of the _uter

space, helped to uncover the pattern of a number of physical •
!

processes, taking place on the Sun, provided new important

information regardinE distant objects of the Universe.

But besides the _reat scientific significance, their

launchi_gbegins to acquire an essential value in the national

economy. Tod_y we are publishin_ a tale of one of the ,__t_J

in the series "Kosmos-ll_ '' , meant for _athering meteorological

information and transmitting it to the Earth.

Now a second Soviet meteosatellits "Kosmos-1_" is flying ii

around our planet. It was launched on 28 February into circular

circumpolar orbit 625 km in altitudt. It has, Just as its

predecessor "Kosmos-q_2" , scientific instruments, enabling_e ,o_

meteoservice to obtain very valusble data on the state of atmosphere ,I

above the extensive territories of the planet. The launching _

of satellite "Kosmos-14_" is the continuation of work in the

sphere of cosmic meteorology, being conducted by our country in

accordance with the International agreement.
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The alluring prospects o _ usin_ artificial earth

_ satellites in meteorology are convincingly verified in practice.

Xnformation regardin_ the state of atmospheric processes, transmited

from cosmic orbits, are used for weather forecasts, for warning

about the storms and typhoons. The value is specially high of the

information, gathered by satellites from the vast areas of

oceans, polar regions, desert and mountain areas.

The preceding meteosatellite "Kosmos-122" served

continuously during four months and regularly provided an extensive

"meteorological information. Television, Lnfrared and

actinometric apparatus, as well as the control systems on boar@

were functioning in space for several thousand hours. The analysis

of satellite's performance has confirmed the correctness of

calculations and technical decisions, taken duringits planning

: and construction. During operation of satellite the experience

was accumulated for operative processing and the use of

information, obta_nid .from the orbit, in the weather forecasting

service. Application of the modern computers for processing the

: flow of information, arriving from the outer space, enabled the

'_ Hydrometeocenter of USSR to transmit the results of measurements

i to Meteorological Services of other countries.
,

Experience has shown, that the resolution adapted in

our country on construction of meteorological satellite,

assuring simultaneous measurement of a number of indices of the

state of atmosphere, was correct and most effective. The

...................... "" "-:,T: .........
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_ accomplishment of this task demanded of the makers of the

! satellite and ground systems resolution of_e new problems of

i
cosmic te¢hniq.e, arisin 8 from the requirement of long-term

i performace of the systems and instruments in the orbit in the

i:
exactly present condittonz, automation ofprocessing and

distribution of the obtained meteorological information.

i" The general view of "Eos_os-1_" is s_wn in _Ig. 3.

Two panels of solar ba ,made-up of thousands of photocells '

I provide the electric power. The main service systems are arranged
I'

il in the upper compartm_ of the container, scientific instruments -
i

i_ in the lower compartment. The "wings" of _he solar batteries open

I out after the separation of the satellite from the carrier-

rocket, hey are provided by an i_denendent tracking system,

t assuring orientation of the plane of batteries perpendicularly

to direction of solar ray_, so as to provide for the maximum
I

I production o_power. To prevent the overcharging of accumulators

: or inadmissible drop of voltage there is an automatic system for

i controlling power supply ofthe satellite.
tZ

For the of devices board the satellite themajority on

electric energy _s required as an alternate current in a wise

band of frequen¢_ee - from tens to hundreds of cps° _he direct

current of the accumulator battery is converted into alternate

by static semiconductor transformers, which are at the same time

automatic regulators of voltage and alternate ¢urrenL frequency

i and assure synchronised operation of electrid motors, set up ,

in variou_ mechanisms on board the satellite, i!
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Durin_ the flight the satellite is oriented exactly

on _arth. One of its axes ie directed to the center of the

, _arth, the second - along the tralectoty and the third -

_ perpendicularly to the orbital _lane. The successful resolution

of the problem in regard to exact spatial orientatioD of the

t_ long-term continuously-operating satellite by means of
!

iI flywheel-electrometers is a remarkable achievement of the
i'

"_ Soviet space tec_nique, rA'he exact orientation of the satellite

i had made it possible to apply the so called scanning infrared

_ and actinometric apparatus, which follows from the orbit the processes .....

i in the Earth's atmosphere, continuously scanning it in

transversal plane right to left and left to right. And due to
,i

: the orbital flight of the satellite there is a scan band.

.: Moreover, this orientation has considerably simplified processing

of measuring results. '£he equipment on board the satellite

includes, besides tne orAentation and power systems, a number cf

radio-electronic and electro-mechanical devices. They assure

memorizing of measuring results and their t_ansmission to

the Earth; radio-observation of the satellite and I _rameters

: determination of'its flight; present temperature; single time for

tyin_ measuring result_ to localitiesl control and regulation

i of the apparatus pex_ormance. 'A'he appratue complex _ of the satellite

i'

is controlled by automatic device on board, ss well a_ on commands
,i

from the _arth.

'i
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Id

Fi£ure 3: General view of "Kosmos-144" satellite.

The apparatus of "Kosmos-144" enables to obtain image

_f cloudiness, snow-cover, ice fields on the illumin,.s and shadow

sides of the Earth, to mtasure flux of r_diation reflected and

radiated by the "earth-atmosphere" system. Ielevision appratus is

used for observing cloudiness on the_lumined side of the _arth.

Two cameras conduct area by area photo_raphJn_ of the 5srth's

surface alone the flight trajectory of the satellite. She

television cameras are switched on automatically with elevation

angle of the sun above the horizon 5°.

.... :"_ ' _%............ - " _: __'_....... _ _-L_-:J-,_ ..... ] iiil _lll I Iiii I II " IIII I II II I I I II
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D.ring the flight of th_ s_tel]it_ the illumin_nce of th_

Earth considerably changoo due to the changin_ n.t-ro _tthe

underlyin_ surface, as well as due ta the height ofthe _uu.

In order to obtain high-quality photographs, the exposure il

controlled by an automatic device, which measures the illuminance

o£ the Earth and fixes the required diaphra_tr, of_etoP_eS... From

altitude of about 62_ km the television cameras photograph
I

the Earth surface along the flight trajectory cf the satellite

with the width of _overage about a thousand km. _he high

resolving power of the photographin_ enables to determine

clearly the shape of the clouds and to analyse in detail the

atmospheric processes takin_ pLace in the _iven area.

As an illustration we insert a photo_,_aph, ob_alned

from the satellite on 2 March at 16 hrs 01 min on the 29th turn

of _s flight. -he satellite's trajectory was passing over the

Indian Ocean south to north. Clearly visible on thephoto_raph

is the eastern coast of Africa, north of Zansibar. The clear

weather along the coast extends for over thousand kt.. About

100 km from the coast line - over enormous territory are cuaulus

clouds, light clouds of good weather, originating due to

ascending currents. North-east from Zanzibar a considerable
7

i area is cloud-covered. In the right top corner can be clearly

i seen three huge sources of thick cumulus cloudiness. The_e r_in

clouds with downpour end thunder _torm8 _-e considerable, and

!i
radius o£ one of them is about '_O kin.

i
i

i'
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Observation. of _lou_iness on the shadow side of the

Earth is implemented by means of infrared devices, measuring

outgoing radiation of Earth surface and clouds, intensity

of which depends on their temperature. The infrared section

o£ the spectrum was selected for measurements on basis _¢ the

fact, that in this wave band radiation of t_e thermal ener_

by Earth surface and ¢lou_e is maximum, and radiation absorption

by the Earth*s atmosphere is minimum. The intensity of the outgoin_

heat energy _ _-_eterminable by the temper_-_ure of the

radiating surface, and since the clouds are always colder than

the surface of the Earth, their radiation is less intensive.

Continuous intensity measuring of the heat radiation

from surface "scanned _* by the satellite, enables to obtain

data of cloudiness not only on the shadow side, but also on

the illumined side of the Earth.

As a rule_ the infrared apparatus is switched on for

complete flights of the satellite around the Earth. The receiver

of the infrared appratus, set up on board the satellite, carries

out scanning perpendicularly to the plane of the satellite's

flight, this enables to obtain the width of scan band of abo,_t

_100 km. Heat radiation of the underlying surface and clouds

i_ transformed by the apparatus into electric signals, proportional

to intensity of the radiated flux. These are recorded by the

memory an_ at present moment transmitted to Earth.
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Photographs of cloud systems, obtainable by means of infrared

arparatus, are in less detail, than television, but are quite

adequate for the analysis or' large atmospheric formations

(cyclone, typhoons, atmospheric fronts) with typical cloud systems,

dimensions of which are measured in hundreds and over thousand km.

Information about cloudiness in polar regions, specially of the

Southern hemisphere, received by neans of infrared appratus, it is

at present the only source of information, enabling tD give the

required reference as to the nature of weather in these areas.

Besides the scanners, two wide-angle cameras operate on

board the satellite, covering the whole visible from the satellite

disc of the Earth.

The system complex for meteorological determlnz.¢ions

from satellite, inc].u_ _oints of reception, processing and

transmission of data to departments oF Hydrometeoservice of

USSR and _her countries,. Naturally, each type of determination

has _ own method of processing, but the common _ the unusual

"abundance" of information and only 96 _inute6 for its

processing. When the satellite completes its patrol turn, infoxl-

ation, obtained during the precedin_ turn, should be already

processed.
:!

Photo_ravhs, made by television cameras, have to be

_ corrected for _e _navoi_sble perspective distortions of the

optics, which are obtained in photographing s wide strip of Earth
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The infrared image of cloudiness is transformed by means

of special apparatus into macromaps of cloudiness. As a result

of the study of photographs mane are compiled of the cloudiness

t 'analysis, which are transmitted to meteorological stations,

Iii air-ports and hydrometeorological bu_eauel.

I The processing of enormous flow of data of actinometric

! (heat radiation) measurements is accomplished by means of

special computers.
t_

t

_ The construction of meteorological artificial Earth

s_tellite, complex of ground equipment, control, reception and

processing is a great achievement of the staff cf numerous

ins_Lh_em designing departments and industrial undertakings of

our country. This a creative contribution of an army of

specialists to the chronicles of glorious achievementsL

i during the Jubilee year of the fiftieth anniversary of our

Motherland.

!,

_ Q. Qolyshev, Deputy Director of Hydrometeossrvice

_ of USSR; H. Andronov, Professor.

"Izvestiya", 16 March 1967.

1

"METEo t'sSRVESM  EO O OalS S.

_ T_ the Main Department of H_d_pmeteo_ological Serive with

_e C°uncil of Ministers USSR.

In orbit at _reeent are two meteorological artificLal
!

Earth satellites_ which _ointly with the points of reception, ._
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processing and propagation of meteorological i_£ormation form

experimental meteorological apace system "Meteor"°

The. Main Department of the Hydrometeorological Serive

_ointly with representatives of scientific and in_ustrial

organizations have analyzed the results of meteorological obser-

vations, being conducted by means of two artifi_ial _arth

satellites - 'tKosmoa-1_t! and "Kosmos-1_6 t'.

As informed by TASS, an artificial Earth satellite

"Kosmos-156_* was placed into orbit on 27 April 1967. "Kosmos-196"

Just as its predecessor "Kosmos-144", launched on the 28 February

1967, implements an extensive program of meteorological observations.

The satellite carrie_ the following:

- television camera, meant for recording pictures of cloud-,

snow- and ice-covers on the day-side of the Earth_

- infrared camera for recording pictures as above on the

shadow side of the Earth; ,i

- actinometric instruments _or intensity recording of

radiation, emitted and reflected by the Earth - atmosphere system,

and for measuring temperature of the clouds and underlying

surface.

'i

The meteorological information is recorded by

devices on board the satellite with memorization and eubseq:lent

transmission to ground stations, _i
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For geographical tying of meteorological data the satellite

!i_ has i_nctioned systems implementing continuous exact orientation

t of the satellite to earth and in well
flight direction, as as

i synchronization of all recording and memorizing devices.
The power supply of the satellitels devices is provided

by the solar batteries with independent orientation system on

the sun and chemical batteries of required automatics.

The satellite has also radiotelemetry and systems assuring

i exact measurements of orbital elements.

The meteorological data from both the satellites is received

by a network of specially constructed _round points, equipped

I
with the means for recording and processing of data and connected

by direct communication channels with the Hydrometeorological

Center of USSR.

The reception points of meteorological data conduct by

means of automatic devices and computers decoding, geographical

tying and processinE of television, the infrared and acttnomstr_

information.

The appratus, set up on "Kosmos-l_4" and "Kosmos-156", and

also the ground complex of reception, processin_ and propagation

of meteorological information for the experimental sapce meteoro-

losical system "Meteor".

i

I

I '
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!i :
_) The experimental system "Meteor" is meant for a regular

_ gathering of meteorological information, which will be processed

_i in Hydrometeorological Center of USSR and used by the operative

weather service in the interest of National economy and for

International exchange.

/-

(TASS)

In Jubilee year of 1967 will be ten years since the

launching of the first artificial Earth satellite. Our

Motherland was the first to open a way for the man into the

out6r space, an era of peaceful use of the apace. The

accomplishment of a ten-year program of space investigations is

a clear demonstration of enormous achievements Of the Soviet

ii science and technique.

Investi_ations of the physical conditions in the outer

space, in which for a long time operate composite au-omatic

space observatories, enabled to construct modern meteorological

Earth satellites, the use of which opens out a vast possibilities

fo_ meteorology.

The present=day weather service is at the stage of

extremely quick reconstruction. _f in the past the weather i:
forecast was emtimated for the agricultural activity in the

i

relatively small areas within the country, now the task of _

meteorologists has sharply changed. Thus, for instance,

Soviet airliners, flying out of Moscow, reach within 10-12 hrs
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points, located in another hemisphere of the Earth. Regular

routes, extend fo_ over ten thousand km cover practically the

whole globs. Such are the regular airlines to Cuba, Montreal,

Tokyo, inter continental flights to Antarctic regions. _his

requires complete information regarding the state of atmosphere

on the scale of the whole Earth.

Not less impo_tant are the exact weather forecasts also

for the ships at sea and fishing fleet. Their sphere of activity

now is the World ocean, The efficiency of the seamen and

fishermen i8 determined to a considerable extent by the correct

estimate of hydrometeorological environment, which is formed

at sea.

The former organization of weather service cannot _1

satisfy the growing needs. Not only that the information has to tbe gathered f_om any point of the glube, it has to be received
J

in time and concentrated in meteorological centers durin_ a very

_:i_ brief period.

In order to manage one of the most difficult problems

of contemporary science - reliable long-term weather forecast,

the meteorologists have to work out a theory of the total

a_mospheri¢ circulation on the Globe. The construction of this

theory, taking into account the whole complexity of processes,

active in the air acean of the _arth, is impossible without
!i

i! the systematic met,Do'_'ological observations throu6hout the

_ whole surface of t_,_ Globe. With the usual technical means,
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_i which were previously at the disposal of meteorologists, it could
>,

_i _ot be done, am vast ocean opaces and little-populated
I

territories of tho Globe remain practically without meteorological

observations. And only the meteorological satellite - "cosmic

eye", shifting along an orbit, is capable to follow the

weather on the whole of the planet.

The synoptic meteorolog%sts of our days cannot imagine

analysis of atmospheric processes _ithout the use of eatellitels

information - so quickly _nd decisively it became one with the

weather service. By means of the satellites the science

of atmosphere becomes enriched by information about the heat

radiation flux, p_ercing the air ocean of the Earth. _ithout

these data it is impossible to estimate the action of "heat

engine", activating the atmosphere°

For quantitative estimates of atmospheric processes, on

which the modern methods of numerical short-term and long-term

weather forecasting are based, the global information of

meteorological satellites is specially important.

Development of experimental space eymtem "Meteor",

composition of which includes artificial _arth satellites, points

of reception and processing of data, departslent for the control

of m_ate add performance of eygtems on board, required resolution

of many scientifical and technical problems. _hey were

successfully managed by the staff of research institutes,

designers and industrial organizations.

J
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Since the complete analysis of the state of atmospheric

_rocessee can be implemented only with an estimate of a number _"

met -ological characteristics, it was decided to construct

a satel _te, providing for simultaneous measurements of the

radi, ..on flux in various sections of the spectrum and photographing

o_ toudocover in visible and infrared rays. This is carried

out by a complex of scientific apparatus, which includes television

.c ,eras of day and night visibility, infarred equipment for

temperature measuring of the Earth_ and cloud surface, and

actinometers for measurin_ reflected and emitted heat energy

of the Earth and atmosphere°

The complex of scientific apparatus has special requirements

of pew,r, orientation and stabilization of the satellite. The

need in the orbit is not only to record the atmospheric processes,

i but also to "memorize" the obtained information, to assure its
i

i correct geographical tying. _he main significance has the

duration o! the active existence of the satellite in the

orbit and, finally, non-failure of the various electrotechnical

and radio-technical systems,.

The4evelopment of meteorological satellites bosun in

J

accordance with program for construction of satellites of

"Kosmos" aeries, announced on the 16 March 196; _. ,

!: Constructed and tested st the first stage were the ._i

- electrotechnical devices on "Kosmo_-23" providinr, for

_ stabilization of the satellite and orientation of its bod_ on !
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the center _fthe Earth. The performance wam t_orouBhly checked

of the power system automatics, contz_lling _olar and chemical

batteries.

Investigations of solar batteries have shown, that

t with prolonged effect on them or the cosmic m_tter, and with

ii long-term working there is agein_ of photocells and change in

their specifications. This results in decreased efficiency of

the batteries.

The investigation results were used in co_ _uction

of more perfect power sources on the subsequent types of satellites.

At the second stage of working on the experimental

meteorological system "_osmos-122_' was constructed and teBted.

In this satellite the set of devices for meteorological

observations - television, actinometric, infrared - was

combined with a system, assuring many months function of

satellite in the orbit. To provide for such a long-term tl

performance of the satellite required resolution of multiple

composite technical problems. _hue, two independent orientation !

systems were used on "Kosmos-122"z one - for continuous orient- t

ation of the de_ice compartment on the Earth, the other - for

orientation of solar batteries on the Sun.

As orientation sensors on the Sun the application was of

special photocells, reacting only to a certain part of its

rays spectrum, tot orientation determination on Earth

the app£ication w_s of device_, reacting to its heat radiation,
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the aenoor_ of which ar_J highly _ensitiv_ to v_riou_

1
e3ectromagnetic interferenco. _ppropriate meseures were taken

to eliminate the effect of any interference on board the

meteorological satellite.

Special study was conducted of the bearing nodes of electric

engines and _ther mechanisms in conditions of deep vacuum - in

the outer _aceo Great attention was paid to the questions

of thermal regulation for assuring normal conditions insigne the

eatellit_ for all the instruments, sensitive to temperature

variations.

I The third stage of constructing experimental meteorological

J
i system was marked by the launching on 28 February and 27 April

i of the current year of "Kosmos-144" and "Kosmos-156" into nearI
i circular orbits, passing at altitude 625-630 km above the Earth.

The launchin_ of satellite "Kosmos-156" was carried out

with an estimate for the initial p_ane of its orbit t_ be displaced

i_ in the relation to the orbital plane oI" "Kosmos-144" by 95° .

: Each of the satellites, which entered today into

the experimental meteorological system "Meteor" enable_ to

obtain during only one orbital period information re_ardingi'

i cloudiness from a territory, composing about 8 %,an_ data

on the radiation flux - approximately from 20 _ of the _lobe's

surface.

!.

......................... ,, ,,i, I|
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The reciprocal po_tton of the _atellite_ orbit, i_

selected so, that they conduct weather ob_orvations above each

of the development Of atmospheric procesee_ tn vartou_ areas of

the Globe. The existing system of the two satellites makes

it possible even now to obtain within 2" hours meteorological

information from half the surface of our planet.

With simultaneous orbiting of several meteorological

satellites the problems of their control and that of the system

as a whole become considerably more complicated.

, For a normal functioning of a system_ meteorological

satellites requires with the passage of each of them above the

reception points quick proce6sing of telemetric information,

which contains meteorological data and information regarding the t

performance o_" apparatus on board.

Thi_ composite problem has been successfully resolved

by means of ground control complex. Z'he telemet_'ic information

is put into the quick-acting computers, Almost immediately

the communication ceases with satellite the computers complete

processing of all telemetrfc data, edit them and issue in the

form convenient for use.

Before the information arrives from the next orbit
U

the meteorological data should be fully processed and presented

i
'_ in the form of charts and maps for an operative weather service.
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, Thong data quickly reach the m_toorc_o_tcal departments within

, the country, as well as abroad. _hi_ is done by npecial communication

channelJ, which enable to transmit by wire or radio weather map_,

charts and photo_r_heof cloud-cover.

Information incoming from "Koamos-144" and "Kosmos-1%6" is

widely used in the daily wo_ of the weather service research centers.

In Hydrometeorological Research Center of USSR the analysis are

verified by means of this information of synoptic maDs, and also

weather forecasts for 1-3 days ahead. The material from satellites

is specially useful in the analysis of the state of weather above

areas with a sparse network of meteorological stations. Thu_, at

present the information of "Kosmos-144" and "Kosmo_-156" is

successfully used in forecasting wind and swell in conducting

through several oceans of a large floatin_ dock, whiuh is now

in the Pacific Ocean. Great interest represent also data on

position _ice in the Arctic Ocean, obtained from the satellites.

Now this cosmic ice survey _ove the areas of the Arctic Ocean is

of special value due to the navigation beginnint _on_ the

Northern sea route.

The experimental meteorological system "Meteor" is the

result of implementin_ an extensive program of work on the use of

artif_cial Earth Satellites in the interest of National economy of

i: our country.

: "Prnvda" June 4, 1967,

i
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CHAPTER - XIX

SPACECHAA'_ FOR MOON IN_STIgATIOH.

Tass Communique on the Launching of Cosmic
Rocket toward the Noon. ,,

The years 1957-1958 were marked by the greatest

achievements of the Soviet Union in the sphere of rocket

construction. The launching of the Soviet artificial _arth

satellites enabled tn accumulate the material required for

accomplishment of cosmic flights and reaching other planets

of the 3olaf System. The research and designing carried out

in the USSR were directed toward construction of artificial

_arth satellites big in size and weight. The weight of

the third Soviet satellite, as we know, composed 1327 kg.

With successful launching on the _th of October 1957

of the first in the world artificial _arth satellite and

subsequent launching of heavy Soviet satellites according to

IGY prosram the first space velocity - 8 km per second was

obtained.

i As a result of further creative work nf the Soviet

scientists, designers, engineers and workers a multistage

rocket has boen constructed at prenent, the lnst stn_e of which

is capable of attaining the second _pace velocity - 11.2

km/sec, a_uring the po:;sibility of inter_lnnetary flights.
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i Un the 2nd of January !939 the launching of a _psce

rocket toward the Moon was carried out in the Soviet Union.

The multistage spac_ rocket was directed according to preset

program on the flight path toward the Moon. According to

tentative data, the last stage of the rocket has obtained

the required second space velocity. Continuing its flight,

the rocket intersected the eastern boundary of the Soviet

Union, passed above the tiawaiian isl_u__ds and is flying above

the Pacific Ocean, rapidly receding from the Eartht

On 3rd January at 3 hrs 10 min Moscow time the space

rocket on its flight toward the Hoon will pass above the

southern part of Sumatra, being at a distance from the Earth

of above 110 thous, km. According to tentative calculations,

which are being verified by direct observations, the space

rocket should reach the area of the Hoon at about 7 hre on the

4th January 1959,

The l_,st stage of the rocket weighing 1472 km without

fuel is equipped with a s_ecial container with measuring

instruments for the following scientific investigations:

- detection of the i_oon's magnetic field;

- intensity and its variations study of cosmic rays

be,jond the magnetic field of the Earth;

- photons recordin_ in cosmic radiation;

- detection of the Moon's radioactivity_

- distribution of the study of heavy nuclei in

cosmic radiation;
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- study of the gas component of interplanetary matter;

- corpuscular radiation study of the Sun;

- meteor particles study.

To observe the flight of the rocket's last stage it

carries:

- radio-transmitter, emitting on frequencies 19.997

and 19.995 megacycles per second telegraphic sendings

lasting 0.8 and 1.6 seconds;

- radio-transmitter, operating on frequency 19.993 mcps

in telegraphic sendings of variable duration about

0.5-0.9 sec, used for transmitting data of scientific

observations;

- radio-transmitter emitting on frequency 183.6 mcps,

used for measuring parameters of flight and

transmission to _arth of scientific information;

- special apparatus, meant for creating sodium cloud -

artificial comet.

The artificial comet can be obssrved and photographed

by optics, provided with light filters, which separate the

spectral line of sodium.

The artificial comet will be formed on 3rd January at

about 3 hre 57 min Moscow time and will be visible for 2-5 min

in the vicinity of Virgo constellation, approximately in the

center of triangle, formed by the stars alpha Bootis, alpha

Virgo and alpha Libra.

! \
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The space rocket carries on board a pennant with the

National Emblem of the Soviet Union and inscription_ '_nion

of the Soviet 3ocialistic Republics. January, 1959 'l.

Total weight of the scientific and measuring instruments

with power sources nd container compose_ R6q.3 km.

The scientific stations in various areas of the Soviet

Union observe the first interplanetary flight. The trajectory

elements are determined on computers from the measuring data,

incoming automatically to coordinAting-computing center.

The processing of measuring re6ults will enable to

obtain data on the flight of space rocket and to determine

those sections of interplanetary space, in which the scientific

observations are being conducted.

The constructive work of all the Soviet people, directed

toward resolving the most important problems of _ocialist

community in the interest of all progressive mankind, made

it possible to accomplish the first successful interplanetary

flight.

The launching of the _oviet 6pace rocket once again

shows the high level in the development of the national

rocket-construction and a_ain demon_trateo to the world the

outstanding achievement of the advanced 3oviet _cience and

technique.
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The greatest mysteries of the Universe will become

more attainable to the man, who in the near future will be

able to step on the surface of other planets.

The staff of Research Institutes, designing departments,

factories and test organizations, who constructed new rocket

for interplanetary communications, dedicate this launching to

the XXI Convention of the Communist Party of Soviet Union.

Transmission of data on the flight of the space rocket

will be regularly conducted by all radio-stations of the

Soviet Union.

To Scientists, Engineers, Technicians, Workers, the

entire Staff, perticipating in construction and launching

of space rocket.

The construction of multistage space rocket and its

successful launching toward the Moon on the 2nd January 1959

marks the greatest 8chievement of the Soviet science and

technique.

The fir,t interplanetary flight of the Soviet spnce

rocket opens out a glorious page in the study of the outer

space and demonstrates to the mankind the creative genious of

the free _oviet people and giguntic scientific and technical

progress, attained by the work_r_ of the (first in the world) i

country of v, _toriou_ _ocinlism. !

i

"Pr_vda", 3rd J_nu_ry 1_59. _,

i
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The Central Committee of the Communi_t 9_rty of the

!i Soviet Union and the Council of Ministers of U_R congratulate

i scientists, engineers, technicians, workers and all the staff,

participating in construction and launching of the space rocket.

Dear Comrades | The Party, Government and all Soviet

people hiEhly value your selfless labor and are firmly

eopvinced, that many times more will you gladden our beloved

Motherland and the entire progressive mankind by new discoveries

and achievements of uh.versal significance.

Glory to the toilers of Soviet science and technique,

paving new paths to uncovering the mysteries of nature and

subjugating its forces for the good of mankind.

Central Council

Committee of Of Ministers

GPSU USeR

At 10 hrs on the 5th _anuary the Soviet space rocket

continues its flight.

On 5th January the incoming from the rocket rndio-_ign,uls

have considerably attenuated.

i "Pravda", 4th January 1959,

i
o _

t_
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Due to col_umption of power supply resource_ the

reliable radlo-c'Al_municntion with the rocket ceased on 5th

January at about 10 hrs Me, cow time.
!

i
il Durin_ the 62 hrs of its flight from the moment of
t:

launching the space rocket receded from the Earth at 59?

thous.km at 10 hrs. on the 5th January. On this flight path

94 hrs after start it passed in the vicinity of the Moon and,

overcominE the attraction of the _arth and the Hoon is coming

out on its orbit around the Sun.

For 62 hrs, according to program, there was a steady

communication of rocket with the Earth which enabled to observe

the flight of the rocket and to get the informetion about the

performance of scientific instruments aboard the rocket.

The program of re,earch investigations and observations

of the rocket is completed.

The space rocket will finally come out into periodical

orbit of artificial planet on the ?-_th Janusry of current

year.

The artificial planet orbit is between the orbits of

the _arth and Mars.

The least di_3tance between the orbito of artificial

planet and Mar_ composes about 15 mln km, which ie approximately

i a quarter of the dist_nee Earth _nd l_lare durin_ the favorable
!

oppo_ition of t-late.

¢

?y . .
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ii Flying along itB orbit around the Sun with orbital

i period 4_0 terrestrial days, the _:'tificisl planet after

about five years will again an_roach the _arth, however, its

distance from the Earth will be in the order" of some tens of

millions of Am.

i' The ta_ks, set in the launching of space rocket, are

! accomplished_

i

i Valuable material was obtained for further development

in construction of interplanetary rockets, as well as important

results on further space radio-communication, a number of

investigations was carried out of high scientific sisnificance

on physical problems of the outer space, expanding our

knowledge of the Universe.

The obtained scientific results will be published with

processing of observations.

After the construction by the Soviet Union of the

first artificial P-arth satellite the launching oll the 2nd

January 1959 of the Soviet space rocket, which has become

forever the first artificial planet of our Solar System, is a

majestic event of the epoch of building communism and opens

out an era of interplanetary flights. ,.

"Pravda", 6th January 1959. _ !

i
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ii On 2nd January 1959 a successful launching was
i

accomplished in the Soviet Union of space rocket toward thet

i Moon. For the first time in the hiotory of mankind a sp_ce-

i craft was ¢on_trgcted, which not only attained, bu_ even

exceeded the second space velocity. The last stage of the

rocket, weighing 1_72 kg (without fuel), passed in the e

vicinity of the Moon and became the first a.'_ificial plane of

the Solar System.

This event marks the new stage on the path of mastering

the outer space. The creative labor of Soviet people has

brought into being a new celestial body, which has overcome the

terrestrial grnvity and is flying along an elliptical orbit

around the 3un.

The construction of the space rocket was the r,atural

continuation of work on intercontinental rockets and large

artificial Earth satellites, conducted in the _oviet Union.

It is a known fact, that the w_i_ht of the third _oviet

/ sat_llite is I_27 k_. All this work has enabled to accumulate
J

i: the required experience for conetructin$ large space vehicles.
!

!

The flight of the rocket in the outer space has made it j

f possible to accomplish a Bet of the most important scientific !experiments on the inveBtt_at$on of interpler_etar_7 matter. For !
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the first time the possibility ha8 been realized for

conducting direct scientific m_osuremento in oxtensive

program at _uch great distances from the _arth.

The launching of the space rocket is another outstanding

success of the _oviet scienc_ and technique. For accomplishing

the space flight a multistage rocket was constructed, distinnt

by high constructive perfection, with powerful highly-effective

rocket engines. Flight control of the space rocket during its

insertion into preset trajectory was accomplished with high

precision by means of special automatic system.
A

_o implement the program of research experiments the !

t
construction was of unique scientific instruments and special

radio-metering systems. Total weight o£ scientific and

measuring instruments with power sources and container composes

361.3 kg. Theflight trajectory in the outer space was

controlled by means of a set of radio-technical means, which

enabled to determine the coordinates and velocity of the

rocket at every moment of its flight.

i"

_-

Fig.1. The pennant (from the right and rev_r_e sides),on board the space rocket.
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_: The launching of the Soviet apace rocket denot._ the

entry of mankind i_to the era of interpl_netgry flights. The

next stages on this course should be further lnvesti_ntion_

of outer ¢ircumaolar space, investi_ationo of the 3ol_r _Bt_m

planets and m_nned flight to Other planets.

Scientists_, designers, engineers, technicigns, workers

and testers, whose inspired creative labor inscribed a new

p_6e into the history of the world science and technique,

dedicated the launchin_ of the space rocket to the XXI

Convention of the Communist Party of the Soviet Union.

All Soviet people are discu6sing the majestic program ....

of %uilding up communism in our country, put forward in

summaries at the XXI Convention of the Communist Party of the

Sovist Union. I]plementation of this program under the

leadership of the Communist Party and the Soviet Government

will assure new, even mcce vigorous uplift of the nation,ul

economy in our country and will brin_ the Soviet people to

conquering new peaks in every _phere of scie-ce and techni,_ue

undoubtedly we shall witness in the next few years new

outstandin_ successes of our cmmtr_ in ma_terin_ the outer

space _nd discovery of new _ecrets of the n_ture for the _ood

of the Soviet people .nd the entire pro_re_ive m_nkin_,

The high _preci_tion by the Centr_l Committee of CE3U

and the Council of Ministers USSR of the work _,f scientists,
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il technicltms and workern who c_n_tr.cted the
eng_neer_,

multistage rocket and accomplished its successful !auachtng

toward the Moon on the 2nd January 1959, inspires the staff

of Research Institutes, Designing Departments, factnries

and test organizations to selfl_,_ )ubor for attaining new

successes in the mastering of the outer spae_.

The Flight of the 3pace Rocket.

The multistage r;pace rocket started from the Earth

surface vertically. Under the effect of t_ J programming

mechanism of automatic sy/_tem controlling the rocket, its

trajectory gradually deviated from the vertical. The velocity

of the rocket quickly increased. At the end of the accelera- t

,ion section the last tttage of the rocket picked up the

velocity, required for its further flight. The automatic

control system of the last stage switched off the rocket

engine and gave the command for the separation of container

with research instruments from the last stage. The container

and the last stage came out onto the trajectory and began

their flight to-ard the Moon_ remaining at close di_oance

'+ from each other.

i In order to overcome the terrestrial attraction, the
! 1
! space rocket should pick up velocity not below tht second
i

i. space velocity. The second space velocity, known also as

the parabolic velocity, composes on the surface of the Earth

i •

} .='

_!!"+ +,,,.+'_+ _+++ + ° _, ,, +..+ +, ° +i +_ o+ • +.<+°° ., + ,.,. . • ° ....... +p,_, ° + +, .++o + i_+"+
+_++JP _ m + o + °,+' ....................................0+0_--_++_'_+_ ';,_ ....... ++iiI IIIIII'I ']I ii"......... L.... _......
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_ 11._ km/oec. _ht_ velocity _,_ criti¢ol in th_ _ense,

i that at lower velocitieo, known ae elliptical_ the body

either become8 the Eorth satellite, or rising to a certain

ultimate altitude, returns to Earth. At velocitie_, higher,

than the second ogace velocity (hyperbolic velocitieo) or

equal to it, the body i_ capable of overcoming the

terrestria), attraction and receding from the Earth for ever.
#

The _oviet space rocket at the switch-off moment of

the last stage rocket engine have exceeded the second

space velocity. The main effect on the further flight of

rocket, prior to its approach to the Moon, is of the gravity

force of the Earth. As a result of this, according to

celestial mechanics, the flight trajectory of the rocket in

relation to the Earth's center is almost a hyperbola, for

which the Earthls center is one of its foci. The trajectory

is more curved close to the _arth and straightens out with

receding from the Earth. At great distances from the Earth

the trajectory becomes almost a straight line. At the start

of the rocket's flight along a hyperbolic trajectory its

velocity is very high. However, with withdrawal from the

Earth, the velocity of rocket decreases under the effect of

terrestrial force. Thus, if at altitude of 1500 km the

velocity of rocket in relation to the center of the _arth was

slightly over 10 km/sec, at altitude of about 100 thoue.km

!_ it was about 3.5 km/eec.i
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Fig.2. Course diagram of the space rocket.

The figures in diagram correspond to successive position of
the rocket's projection on the Earth's surface.

I-3 hrs 3rd January, 100 thous.km from the Earth;

2- formation of artificial comet;

3-6 hrs, 137 thous.km;

: 4-13 hrs, 209 thous.km;

5-19 hrs, 265 thous.km;

6-21 hrs, 284 thous.km;

7-5 hrs 59 min 4th January, 370 thous.km -instant of
_he nearest approach to the Hoon;

8-12 hre, 422 thous.km;

9-22 hrs, 510 thous.km;

10-I0 hrs 5th January: 597 thous.km.

i,

,,
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The rotational speed of radius vector, connecting the

center of Earth with rocket, decreases according to Kepler's

inverse-square law. If at the start of flight this speed

was about 0.O7 degree/sec, i.e. exceeded more than 1_ times

the daily rotation of the _arth, after about one hour it

i became lower than the angular velocity of the _arth. But

i when the rocket approached the Moon, _he rotation speed of

its radius vector reduced by more than 2000 times and became

five times less than the angular velocity of the Moon's

rotation about the Earth. Whereas the rotational speed of

the Moon is only 1/27 of the Earthts angular velocity.

These peculiarities of the rocket's movement along the

trajectory determined the nature of its displacement in

relation to Earth surface.

The map shows time displacement of the rocket's

pro_ection on the Earth's surface. £s long as the rotational

speed of radius vector of the rocket was high in comparison

to rotational speed of the Earth, this projection was

displaced eastward, gradually deviating to the south. There-

after this projection began shifting initially south-west

and after 6-7 hrs after the start of the roc!'et, when rotation

velocity of radius vector became very low, almost excoctly

west_
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Fig.3. Approach path of rocket to the Moon.

1- Moon orbit; 2- rocket path;' 3- position of Moon at the
start of rocket; 4- position of Moon at the moment of rochet

approach.

The movement of the rocket among the constellations

in celestial sphere is shown on diagram in figure 4. The

movement of the rocket in celestial sphere was very irregular

- fast at the start and very slow at the end.

After about an hour of flight the path of the rocket

in celestial sphere entered into constellation Coma

Berenicee. Thereafter the rocket passed into constellation

Virgo, in which its approach to the Hoon took place.

On the 3rd January- at 3 hrs 57 min Moscow, time, when

the rocket was in the constellation Vireo, approximately in

the middle of triangle, formed by the stars Arctur, Spice and

Alpha of Libra, an artificial comet was el, eared by mean6 of
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special _evice aboard the rocket, made up of sodium vapors,

luminescent in the Sun's rays. This comet could be observed

from the Earth by optics for several minutes. During the

passage close to the Moon the rocket was between the stars

Spica and Alpha of Libra.

The rocket path in celestial vault on approach to the

Moon is inclined to the Moon's path at about 50 degrees.

In the vicinity of the Moon the rocket's movement in celestial

sphere was about 5 times slower, than that of the Moon.

The Moon, orbitin_ about the Earth, approached the

point of convergence with the rocket from the right, if we

look from the :crthern part of the Earth. The rocket

approached this point from above and from the right. During

the period of maximum convergence the rocket was above and

slightly to the right of the Moon.

The flight time of rocket to the Moon's orbit depends

on the excess of the initial velocity of the rocket over the

escape velocity and the higher is this excess, the shorter

will be this time. This excess was selected with an estimate,

that the passage of the rocket in the vicinity of the Moon

could be observed by means of radio-stations, located on. the

territory of the 3owlet Union and other countirss of Europe,

as well as in Africa end major part of Asia. T_e flight time

of space rocket to the Moon _'as 34 hours.

i
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During the maximum convergence distance between

the rocket and the Noon, according to confirmed data, was

5-6 thous.km, i.e. one and a half diameters of the Noon.

When the space rocket approached the Moon at a distance

of some tens of thousands km, the attraction of the Noon

began to have a noticeable effect on the movement of the

rocket. The effect of the Moon's gravitation resulted in

deflecting the direction to the rocket's movement and change

in velocity of its flight in the vicinity of the Moon. Xn

convergence the Noon was lower than the rocket, and therefore,

due to the gravitation of the Noon, the flight direction of

the rocket deflected downward. The Eravitation of the Noon

also built up a local velocity increment. This increment

reached maximum in the area of the maximum convergence.
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_' Fig.4. Diagram of rocket path toward thei.
•- Noon on celestial ma.
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! 1- Moon orbit; 2- convergence point of rocket with the Noon;
3- the position of the Moon at the moment of the rocket's
start.

• a- Serpens; b- Arotur! c- Booties; d- Coma Berenices;
e- Virgo| f- flare of the comet; g- Libra; h- 3pica.

After convergence with the Moon the space rocket

continued to recede from the Earth, its velocity in relation

to the center of Earth decrease_, approximating about 2 km/se¢.

I •

"_ i /,' /

¥

Fig._. Calculated orbit of artificial planet
in relation to the Sun (the planet iJ shown on
the chert at the moment of maximum ¢_,_vergenoe
of rocket with the Moon).

1- aphelion of the artificial planet; 2- the Earth's orbit;
3- Mars orbit| _- ar_ificial planet orbit; 5- perihelion of

/ artificial planet; 6- Earth; 7- Mars; 8- the point of
rocket's entering an orbit.

At a distance from the Earth of about one million km

and over the effect of the Earth's gravitation on the rocket
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is attenuated to an extent, when the movement of the

rocket may be assumed to be occurring only under the effect

of the Sunts gravity force. About the 7-8th January the

Soviet space rocket entered its ow_ independent orbit

around the Sun, became its satellite, transforming into

the first in the world artificial planet of the _olar System.

The velocity of the rocket in relation to the Earth's

center during the 7-8th January was directed approximately

in the same way, as the velocity of the Earth in its rotation

_round the Sun. Since the EE_rthls velocity is 30 km/sec,

and the velocity of rocket in relation to Earth - 2 km/se¢,

the velocity of rocket, as a planet around the Sun was

approximately 32 km/second.

The exact data on position of the rocket, its direction

and velocity at great distances from the Earth make it

possible to estimate according to laws of celestial mechanics

the movement of the space rocket as a planet of the Solar

System. The estimate of orbit was done without accounting

for disturbances, which may be caused by the planets and

other bodies of the Solar system. The estimated orbit is

characterized by the following data:

- inclination to orbital plane of the Earth about

!_ , i.e. very low;

_ - orbitaleccentricity of the artificial planet Is

O.1_8, which is more noticeable, thaL the eccentricit_
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¢_ terrestrial orbit, equal to 0.017;

- minimum distance from the Sun ie about 146 mln

km, l.e. only a few mln km less, than the _intance

of Earth from the Sun (mean distance of Earth

! from the Sun is 150 mln km);

i
• - maximum distance of artificial planet from the

Sun will be about 197 mln km, i.e. the space rocket

in this case will be 47 mln km further fro_ the Sun,

than the Earth;

- the orbital period of the artificial planet aroun|

the _un will be 450 days, i.e. about 15 months. The
i

! minimum distance from the Sun will be attained for

i the first time in the middle of January 1959, and the

maximum - at the beginning of 3eptember 1959.

It io interesting to note, that the orbit of the Soviet

artificial planet approaches the orbit of Mars at a distance

of about q5 mln km, i.e. approximately four times closer

than that of the Earth.

Distance between the rocket and the Earth in their

movement around the 3un will vary, some times increasing,

sometimes decreasing° Maximum distance between t}_m could

reach upto 300-350 mln km.

_ During the rotation of the nrtificisl planet and the

• arth around the Sun they may converge at a distance of obout!,
i_ a million _m,
I
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The Last 3tage of the Space Rocket and
* Co_ntainer with Research .In__truments..

The last stage of the space rocket is a controllable

rocket, attached by means of adapter to preceding stage.

The rocket is controlled by automatic system, stabilizing

the position of the rocket on the preset path and providing

for the estimated velocity at the end of the engine's work.

The last stage of the space rocket after consumption of the

fuel reserve weighs 1472 kg.

Besides devices, assuring normal flight of the last

rocket stage, its body carries the following:

- hermetic, separatable container with scientific and

radio-technical instruments;

- _two transmitters with antennas, operating on

frequencies 19.997 end 19.995 megacycles per second;

- cosmic rays counter;

- radio-system, by means of which the flAght path is

determined of the space rocket and its further

movement is forecast;

- device for the formation of artificial sodium comet.

The container is arranged at the top of the space

rocket's las_ stage and protected from heating during the
;

rocket's transition through compact atmosph_.ric layers by I

Jet tlsonable nose,

i 4

I
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The container is made up of two Bpherical fine half-

sheaths, hermetically Joined by frames wi_h packing of opecinl

rubber. One of the half-sheaths of container carries 4

antenna rods of the radio-trAnsmitter, operating on frequency

q83.6 mega cycles per second. These antennas are fixed on

the body symmetrically in relation to the hollow aluminium

probe, at the end of which is a sensor for measuring magnetic

field of the Earth and detecting magnetic field of the Moon.

After jettisoning of the nose the antennas open cut. The

same half-sheath carries two proton traps for detecting gas

component of interplanetary matter and two piezoelectric

sensors for the study of meteor particles.

The half-sheaths of container are made of special

aluminium-magnesium alloy. On the frame of the bottom

half-sheath is fixed instrument frame of tubular construction

from magnesium alloy, carrying instrument of the container.

Carried inside the container are the following apparatus.

1. Apparatus for radio-control of the rocket's flight path,

consisting of transmitter, op-_rating on frequency

183.6 megacycles per second, and receiver block.

2. Radio-transmitter, operating on frequency 19.993

megacycles per second.

3. Telemetry block for transmitting research d_t_ and data

of pressure and temperature within the cont_iner to the

Perth by radio-syotems.

i
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Fig,6. Pentagonal elements of the spherical
penn@at.

4. Apparatus for the study of gas component of the

interplanetary matter and corpuscular radiation of

the Sun.

9. Instruments for measuring magnetic field of the Earth

and detection of the Moon's magnetic field,

6. Appratus for the study of meteoric particles.

7. Instruments for recording h,_vy nuclei in the primary

cosmic radiation.

8. Instr,_ments for recording intensity and its variation

of cosmic rays and _hotons in cosmic radiation,

The radio and research apparatus of container are

energized from silver-zinc accumulators and mercury

oxide-zinc cells, arranged on the instrument frame of

container.

i

i
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The container i_ filled with g8_ at pressure 1.3 arm.

The construction _f container ensures high tightness of the

inside volume. Qas temperature tn_ide the container iu

maintained within the set limits (about 20Oc). These

temperature conditions are provided by imparting to the

shell of contaiueF ' certain factors of reflection and

irradiation by _pecial processing of the shell. Horeover,

the container i8 fitted with a vertilator, providing forcible

circulation of gas. Gas circulating in container draws heat

from the instruments aud gives it over to the shell, which

is a unique radiator.

Separation of container from the last stage of the

space rocket occurs after the engine of the last stage ceases

operating.

'_ This separation is necessary from th_ viewpof:_t of

ensuring thermal conditions of container. The fact is, that

the instruments inside the container _ive off a great amount

i of heat. The thermal conditions, as mentioned above, are

i provided by retaining certain balance between heat irradiated

by container shell, and heat, obtained by the shell from the

Sun.

The separation of container provides normal working

conditions of antennas and instruments for the measuring of

mag1_etic field of the _arth and detection of the Moon's

magnetic field; as a result of container's separation the

magnetic effects are eliminated of the metal construction of
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_h_ rocket on ma_netomotee readln_,

The total weiBhtCf research .nd measuring i._trm, ont.

with container and power_ supply source_ on the last stage of

the space rocket compose_ 361.3 kg.

To mark the construction in the Soviet Union of the

first apace rocket, which has become an artificial planet

of the Solar System, the rocket carries two banners with the

State emblem of the Soviet Union. The banners are within the

! container.

One banner is in the shape of a fine metal tape. On

one side of the tape is the inscription: "Union of the Soviet

Socialist Republics", and on the other are the emblems of

the Soviet Union and inscription: January 1959 January". The

inscriptions are applied by a special photochemical method,

ensuming their remaiming intact for a lon_ time.

The second banner is of a spherical shape, symbolizing

the artificial planet. The sphere's surface is covered by

pentagonal elements of stainless steel. _ngraved on one side

of each is the inscription: USSR January 1959", and on the

o_her - emblem of the Soviet Union and inscription ',USS_".

The _et of MeasurinH Instrument_.

! Tj observe the flight of the space rocket, measuring

i o_-bital parametertJ and data reception of scientific

I

?

11
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! measurements the une was made of a large mensurin_ eom_,lex,

i
spread out through the whole of the Soviet Union.

This complex included a group of automatic radar

stations, meant for exact determination of orbital elements

in the initial section; a group of radiotelemetric stations

for recording of scientific information, transmitted from

aboard the space rocket; radio-technical system for

controlling path elements of the rocket at great distances

from the Earth; radio-stations for reception of signals on

I

frequencies 19.997; 19.995 and 19.993 megacycles per sec;

observatories for observing amd photographing of artificial

Co_et.

A timing apparatus and radio-communication system were

used for coordinating the work of the stations and typing of

results to astronomical time.

Data processing of the path's elements measuring,

incoming from the areas of the stations, orbital elements

determination and issue of instructions to the stations were

implemented by coordinating-computing center by means of

ii computers.!

i

I The automatic rada.. _tations were used for quick

determinations of the initial flight conditions of the space

i rocket, issue of long-term forecasting of the movement of the

! rocket and instructions to all measuring and ob6e_ving

._ _tations. Measuring data of these _tatione were converted

!_

...... - , , ,2t

...' .'o.,.........;. :}'
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_, by m_sua_ of spocinl computers into binnry code, _verag_d,

tied to antronamlcal time wlth praci_Ion upto a few

millis_condo and automatically issued into c_mmunJcation

lines,

In order to prewnt possib?.e errors in measuring data

in tranemlssion along the communication lines, the measuring

information was coded. The application of code enabled to

find and correct one error in the figure being transmitted

and to find and throw aside figures with two errors.

The transformed measuring information arrived at the

coordinating center. }[ere by means of input devices the

measuring data were punched on cards, from which the electronic

computers carried out joint processing of measuring results

and orbital estimates. The initial fli&ht conditions of the

space rocket were determined on basis of a great mmoun_ of

trajectory measurements as a result of resolving the boundary-

value problem with the use of least squares method. _ext

followed integration of a system of differential equations,

describing the Joint movement of the rocket, Moon, Earth and

8us.

The telemetric _roun_ stations received information

from the apace rocket and recorded it on photofilms and magnetic

tapes. To _rovide a greater re_e_tion distance of radio-signals

highly-sensitive receivers were used and special antennos

with considerable effective area.
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_adio-_tatione, operatin_ of frequencie_ 19.9971

19.995 and 19,993 megacycles per second, received radio-

signals from the space rocket and recroded them on mt_gnetic

tape. In this case measurements were conducted of the

intensity of the field and a nut,ber of other measurements,

enablin_to conduct ionospheric investigations.

By changin E the manipulation type of transmitter on

frequencies 19.997 and 19.995 ,_e_acycle per second, data were

transmitted on cosmic rays. Along the channel of transmitter

on frequency 19.993 megacycles per second the main scientific

information was transmitted by changing duration of interval

between the telegraphic sendin_s.

For optical observation of the space rocket from the

Earth to confirm the passage of space rocket along the given

section of its path an artificial sodium comet was used. This

artificial comet was formed on the 3rd of January at 3 hrs

57 min Hoscow time at a distance of 113 thousand km from the

earth. The artificial comet could be observed from area_3 of

Central Asia, Caucasus, _ear _ast, Afric_ and India. The comet

was photographed by m,_,_ of a _pecially constructed optical

apparatus, set up in th,_ Bouthorn astronomic obGorvatorios

of the _oviet Union. To entrance the contract o_ photographlc

imprints light filters were used, which separate the spectral

line of sodium. In order to enhance the sensitivity of

photographic camera6 a number of install_ltions were equipped
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with electronic image transformers.

In spite of the bad weather in majority of areas of

optical observations of the rocket, it was possible to

obtain several photographs of the sodium comet.

Orbital control of the space rocket upto distances

400-500 thous.km and elements determination of its path were

conducted by means of a special radio-technlcal system,

operating on frequency 183.6 megacycles per second. At

exactly determined moments the measuring data were automatically

derived and fixed in the digital code on special appliances.

Jointly with the time, during which the reading was

taken of the radio-technical system, these data were quickly

arriving at the coordination center. Joint processing of

these measurements with data of radar system enabled to

verify the orbital elements of the rocket and to control

directly the movement of the rocket in space.

The use of powerful ground transmitters and highly-

sensitive receivers provided for assured determination of the

space rocket path upto about 500 thous.km.

Application of the above measuring stations enabled

to obtain valuable data of scientific investigations and to

control and forecast reliably the movement of the rocket in

the outer space.
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The abundant material of the path determinations,

implemented during the flight of the first Soviet space

rocket, and experience of the automatic data processing on

i electronic computers will be of _reat significance in the
i,

launching of subsequent space rockets.

Scientific lnves.ti_ations, Study of _osmic. Rays.

One of the main tasks of scientific investigations,

being carried out on the Soviet space is the study of cosmic

rays.

Composition and properties of cosmic radiation at great

distances from the earth are determined by the conditions, in

which cosmic rayo originate, and by the structure, of the outer

space. Upto now the information on cosmic rays was obtained

by measuring cosmic rays in the vicinity of the earth. Wherea6,

as a result of the effect of a whole series processes, the
I

composition and properties of cosmic radiation on the earth

are sharply distinct from those, which are inherent to the

"true" cosmic rays themselves. Cosmic ra_s observed on the

earth's surface resemble very little those particles, which

are incoming to us from the space.

With the use of high-altitude rockets end specially

of earth satellites the path of cosmic rays from the outer

space to receiver does not contain any more an appreciable

!
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quantity of matter. However, the earth ie surrounded by

magnetic field, which partially deflects the cosmic rays.

On the other hand, the same magnetic field creates a unique

trap for cosmic rays. Having once fallen into thi_trap,

the particle of cosmic rays wanders there for a very lone

time. As a result a great number of cosmic ray particles

gets accumulated in the vicinity of the earth.

As long as the instrument, measuring cosmic radiation,

is within the activity sphere of the earth's magnetic field,

the measuring results will not make it possible to study cosmic

rays incoming from the universe. It is known fact, that among

the particles, which are present at altitudes of about 1000 km,

only a negligible part - about 0.I_ - arrives directly from

the cosmos. The remaining 99.9_ of particles o'ciginate,

apparently, from decay of neutrons, emitted by the earth (to

be more exact, by the upper layers of atmosphere). These

neutrons are in turn created by the cosmic rays, bombarding

the earth.

Only when the receiver is beyo_sd not only the earth's

atmosphere, but also beyond the earth's magnetic field, will

it be possible to elucidate the nature and the origin of

cosmic rays.

The Soviet space rocket carries various instruments,
]

which permit an all-round study of the composition of cosmic

rays in the interplanetary space, r
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The intensity of cosmic radiation was determined by

means of two charged-particles counters . The composition

of cosmic rays was investigated by means of two photomultipliers

with crystals.

The following was measured for this purpose_

1. Energy flux of cosmic radiation within a wide

energy band.

2. Number of photons with energy above 50,000

electron-volt (hard X-rays).

3. _umber of photons with energy above 500,000

electron-volt (gamma-rays).

4. Number of particles capable to pass through sodium-

'_ iodide crystal (the energy of these particles is

i above 5,000,000 electron-volts).

5- Total ionization, induced in the crystal by all

types of radiation.

The countors of charged particles produced impulses in
!:

the special so called conversion circuits. By means of these q

circuits it is found possible to transmit by radio signal,

when a certain number of particles has been ccunted.

Photomultiplicrs, connected to crystals, recorded

light flash in cryetal_ _ith the through passage of cosmic

radiation particles. _he intensity of impulse at the output

of photomultiplier was proportional within certain limits to

the amount of light, radiated at the instant of passage of

,!
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' the cosmic rays particle within the crystal. The amount of

light in its turn is proportional to the energy consumed in

the crystal for ionizing particles of cosmic rays. By

separating impulses with intensity higher than a certain value,

it is possible to investigate composition of cosmic rays. The

most sensitive system records all cases, when the energy,

separated in the crystal, exceeds 50,OOO electron-volts.

However, the penetrative capacity of particles with these

energies is very low. In these conditions the recording will

be mainly of X-rays.

The number of impulses is counted by means of the same

conversion,circuits, as for counting the number of charged

particles.

In the sam_ way the:separation is made of impulses,

intensity of w'oich corresponds to energy release in the

crystal of over 5C0,000 electron-volt. In these conditions

the recording is mainly of gamma-rays.

By separating impulses of even higher intensity

(corresponding to energy release of over 5,000,000 electron

volt) the instances are _arked of the passage through crystal

of cosmic ray particles, possessing high energy. It should

be mentioned, that charged particles, included into composition

of cosmic rays and moving practically with velocity of light,

will pass through crystal, in this case the energy release

in the crystal will be about 20,O00,OOO electron-volt.
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Besides, the number measuring of impulses, determination

is made of the total ionization_ induced in the crystal by

all types of radiations. This is done by means of a circuit,

made up of neon l_p, capacitor and resistless. This

circuit enables to determine by counting the number of neon

i lamp ignitions the total current flowing through the

i photomultiplier and thereby to measure the total ionization,

build-up in the crystal.

Investigations conducted on the space rocket make it

possible to determine composition of cosmic rays in the

interplanetary space.

Gas Component 3tudy of Interplanetary Matter and
Corpuscular Radiation of the _uno

Until recently it was assumed, that concentration of

gas in the interplanetary space i_ very low and is m_asurable

by particle units in a cubic centimeter. However, some

astrophysical observations of the last few years have shaken

this point of view.

The pressure of sol_z rays on particles of the topmost

layers of earthls atmosphere buil_s up a unique "g_n tail" of

the earth, which is always directed away from the sun. Its

luminescence, projected on the stellar background of the

nightsky in the shape of antihalo, is know_ as the zodiacal

light. In 1953 result_ were published of observing polt_rization
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of zodical light, which brought some scientists to conclusion,

that interplanetary space in the area of earth contains about

600-1000 free electrons in a cu.cm. If this is so, and since

the medium on the whole is electrically neutral, it should

contain also positively charged particles in the same

concentration. With certain assumptions the relation was

deduced from the indicated polarization measurements of

electronic concentration in the interplanetary medium and

dietlnce to the sun, and hence also of the density of Eas,

which has to be completely or _lmost completely ionized. The

density of interplanetary gas should decrease with increasing

distance to the sun.

Another fact, speaking for the existence of interplanetary

gas with density of about 1000 particles in cu.cm, is the

expansion of the so called "whistling atmospherics" - low-

frequency electromagnetic oscillations, induced by the

atmospheric electro-disCharges. To explain the propagation

of these electromagnetic oBcillations from the point of

their origin to the point, where they are observed, it has

to be assumed, that they propagate along the lines of the

earth's magnetic force, at distances of eight-ten earth

radii (i.e. about 50-65 thous.km) from the earth 6urface,

in medium with electronic concentration of about I000

electrons in one cu.cm.

However, the conclusion8 as to the e_istence in the

Interplanetary space of such dense gas medium ere by no meen8
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undieputable, Thus, a number of scientist point out, _hat

the observed polarization of the zodiacal light could be

caused not by the free electrons, but by the interplanetary

dust. Assumptions are being expressed, that gas in the

interplanetary space is present only in the form of the

so called corpuscular flux, i.e. flux of ionized gas,

ejected from the surface of the sun and moving at speed of

qO00-3000 km/sec°
i:

i Apparently, in the present state of astrophysics

the question of the nature and concentration of the

interplanetary gas cannot be resolved by means of observations

from the earth surface. This problem of enormous significance

for elucidating gas exchange between the interplanetary

space and upper laye_-_, of earth atmosphere and for the study

of propagation conditions of the sun's corpuscular

radiation, could be resolved by means of devices, eat up on

rockets, moving directly in the interplanetary space.

The object of setting up devices for studying gas

c,mponent of interplanetary matter,_ corpuscular radiation

: of the sun on the _oviet space rocket is the carrying out of
!t

the first stage of these inve_tigation - attempt of direct
r'

:_ detection of st_tionary gas and corpuscular flux in the

region of interplanetar> space between the earth and the moon,

and rough estimate of charged particles concentration in this

region. In preparing the experiment on the basic of data-
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available at pre_ent the two following models of interplanetary

gas medium were taken as the most probables 1

A. Stationary gas: medium, consiting mainly of ionized

hydrogen (i.e. of electrons and protons - hydrogen

nuclei) with electronic temperature 5000-10000 OK

(approximating ionic temperature). Through this

medium periodically passes corpuscular flux at

velocity 1000-3000 km/se¢, with c,ncentraticn of

particles - 1-10/cu.cm.

B. Only sporadic corpuscular flux, consiting of electrons

and protons at velocities 1000-3000 km/aec, sometimes

with maximum concentration of particles 1000/cu.cm.

The experiment is being coDducted by means of proton

traps. Each proton trap is a system of three concentrically

arranged semispherical electrodes with radii 60, 22.5 and

20 mm. The two outer electrodes are made of fine metal net,

the third is solid and serves as collector of protons. The

electric potentials of el_t-odes in relation to container

body are such, that electric fields, formed between the

electrodes of the trap, should aE3ure total gathering of all

the protons and ejection of electrons, falling into the trap

from the stationary gas, as well ae suppression of-

photo-current from the collector, induced by the *ffect of

ultraviolet radiation of the sun and other radiations

affecting thv collector.

• ! _ _'' " u ....._--- --__ _ _ m, ,,,,,, , ,,in,|,, ..........
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_, DivIslon of the proton current, built-up in th_ trnp_
i.

i by the stationary ionized gas and corpuscular flux (if +hey

exist Jointly), is implemented by the simultaneou_ uoe of

four proton traps, differing from each other in that the two

of them have positive potential of 15 volts in respect of the

container shell. This hindering potential prevents falling

into the trap of protons from the stationary gas(having

energy of ab,:ut I electPon-volt), but cannot prevent falling i

into collector of corpuscular flux protons of considerably

higher energies. The other two traps should record the total

proton currents, induced both by stationary and corpuscular

protons. The outer 6rid of one of them is under the potential

of container shell, and the other has a negative potential of

10 volts in relation to the same shell.

The currents in collector circuits are recorded after

intensification by means of radio-telemetric system.

lnvestication of Meteor _articles.

Besides, the plsnets and their sateAlites, a_teroid_

and comets, the Solar System contains a large amount of fine

hard particles, moving in relation to the earth and velocities

from 12 to 72 km/sec and known in the complex as meteor matter.

At present, the main information on meteor matter,

tnva_in_ terrestrial atmosphere out of the interplanetary

" space, was obtained by astronomical, as well as radiolocation

methods.

\, i' ................. _ ,, .......... _ ....... _ ...... at -1
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Comparatively laz'ge meteoric bodie_, incoming at

enormouo velocity into earth _tmosphere, get burnt within

it, causing luminescence, observance visually and by mean8

of telescopes. The finer particles are followed,by

radiolocators along the trace of charred particles -

electrons and ions, formed with the movement of meteoric

body.

: On basis of these investi6ations data were obtained on

:_ the density of meteoric bodies in the vicinity of the ear_h,

their velocity and mass from 10"4g and higher.

Data regarding the fine and most numerous particles

with diameter of a few microns are obtained from observing

dispersion of sols/" light only on enormous accumulation of

ii these particles. Investigation of individual micrometeoric

particles is possible only by means of devices carried on

artificial earth satellites, and also on high-altitude and

s_ace rockets.

The study of meteoric matter is of considerable

significance for geophysics, astronomy, for resolving problems

of evolution and origin of planetary systems.

In connection with the development of rocket technique

and the beginning of the era of interplanetary flight_,

opened by the first _oviet space rocket, the study of

meteoric matter ac_uires a high purely practical interest

for deter,oinntion of meteoric danger for space rc =kate end

'4
/

i sl " _ -" I I
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" artificial earth _atellitea, being for a long time in

fli_hto

Heteoric bodie_ on collision with the rocket can affect

it in many wayst to de,troy it, to dioturb the tightne_ of

the cabin by piercing the ahe!l. Hicrometeoric particles,

by prolonged effect on the rocket shell, may change the

: nature of its surface. Surfaces of optics es a result of

i; collision with micrometeoric bodies may get transformed from

transparent into opaque.

As we know, the probability of space rocket collision

with meteoric particles, capable of danaglng it, is low,

but it existm, and it ie important to evaluate it correctly.

For investigating meteoric matter in the interplanetary

space, the instrument container of the space rocket carries

two ballistic piezoelectric pickups of ammonium phasphate,

which record the impacts of meteoric particles. The

piezoelectric pickups convert the mechanical enerEy of the

incident particle into electric, the intensity of which depends

on _he mass and velocity of the incident particles, and the

number of impulses is equal to the number of particles,

colliding with the pickup _urface.

The electric impulseB from the pickup in the form of :

! short-period attenuating oscillations are fed into input of _:

amplifier-transformer, which divides them into three bands

accordinE to amplitude and e_timate_ the number of impulses

OOOOOO04-TSF13



! | ! I

- 351 -

in _ach amplitude band.

He_netic Heaourementn.

The achievements of the Soviet rocket techl_ique open

out to geophysicists extensive pon_ibilitie_. _pace rockett_

will permit to carry out direct magnetic f_.elds measurements

of planets by special magnetometers or to detect the planet

fields due to their possible effect oh the intensity of

cosmic radiation directly in the space, surrounding the planet.

! The flight of the Soviet space rocket with magnetometer

toward the moon is the first of these experiments.

" Besides the magnetic fields investigations of cosmic

bodies, the question of magnetic fields intensity in the outer

• space, gener_lly, has an enormous significance. The intensity

of the earth's magnetic field at a distance of 60 terrestrial

radii (at a distance of lunar orbit) is practically zero.

There are grounds to assume, that the magnetic moment of

the moon is low. The magnetic field of the moon, in the case

of uniform magnetization, should decrease according to square

cube law of distance from its center. With irregular

magnetization the intensity of moon field will decrease even

faster. Therefore, it can be reliabl_ detected only in

dirert vicinity of the moon.

What is the intensity of the field within the orbital

i space of the moon at oufficient diotance from the earth and

J
!
'i

O0000004-TSF14



i

I

- 35Z-

the moon? _ Can it be determined by values, calculated from

the magnetic potential of the earth, or does it depends also

on other causes? The magnetic field of the earth was

measured on the third Soviet satellite in the altitude range

230-1800 km, i.e. upto 1/3 of the earth's radius. Relative

contribution of the possible non-magnetic part of the

invariable magnetic field, effect of its variable part will be

greater at a distance of several earth radii, where the

_ intensity of its field is quite low. At a distance of five

radii the earth field should be about 400 gammas (I gamma =

: 10 -5 oersteds).

The magnetometer on board the rocket, flying toward

the moon, is meant for the following:

1. To_ measure the magnetic field of earth and

possible fields of current systems within the

orbital space of the moon.

2. To detect the magnetic field of the moon.

The question as to whother the planets of the Solar

System and their satellites are magnetized similarly to the

earth, is an importan _ question of astrono_y and geophysics.

Statistical processing of a great number of observations

by magnetologists, implemented with a view of detecting

magnetic _ields of the planets and the moon from their

possible effect on _eometry of corpuscular flux, ejected by

the sun, did not produce nny definite re_,ultn.

O0000004-TSG01
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The attempt to fix a common bond between the mechanical

moments of cosmic bodies, known for the majority of planets

in the Solar System, and their possible magnetic moments was

not confirmed by the whole series of ground experiments,

which followed from this hypothesis.

At present the most frequently used in various origin

hypotheses of magnetic field of the earth is the model of

regular currents, flowing in the fluid conducting core of

the earth and inducing the main magnetic field of the earth.

The rotation of earth about the axis is used in this case for

explaining particular characteristics of terrestrial field.

Thus, according to this hypothesis, the emiStence of the

fluid conducting core is an obligatory condition for the

presence of the general magnetic field.

The physical state of the internal layers of the moon

is very little known. Until recently it was assumed, on basis

of the surface view of the moon, that, even if the mountains

lunar craters are of volcanic origin, the volcanic activity

on the moon has ceased long _go and it is h_rdly likely,

that the moon has a fluid core. _ith this point of view it

should have been assamed, that the moon does not have magnetic

field, if the hypothesis regarding origin of terror:trial ma_netic

field is correct. However, if th_ volcanic _ctivity on

the moon is continuing, the possibiliby is not excluded of

the _xistence of irreg_Inr mn_:netization of the moon and even

O000000a-T.q n9
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_ _he sensitivity, measuring range of the magnetm_eter

and the program of its performance were selected for the

Soviet space rocket on basis of the need for resolving the

above problems. Since the orientation of the measuring

sensor in relation to the measured magnetic field continuously

varies due to rotation of container and the earth, the use

for experiment is of a three-component magn_tom, ter of total

vector with magnetically-saturated sensors. The three

reciprocally perpendicular sensors of the magnetometer ard

rizidly fixed in relation to container body on a special

non-magnetic rod over one meter in length. Even in this case

the effect of magnetic parts of container apparatus composes

50-I00 gammas, depending on the orientation of the sensor.

CCuite accurate results of measuring magnetic field of earth

could be obtained upto distances of 4-5 times of its radius.

Research instruments aboard the rocket o_erated

normally. A lot of recordiu_s _tere obtained of measuring

results, which are being processed. Tentative analysis shows,
:

! that the results of investigations are of high scientific
i

value. These results will be published as the observations

are processed.

The Artificial Sodium Comet and Apparatus

for it#.Format ion.

The artificial sodium comet is a cloud of _odiu_ vapors

in atomic _tate, which i_ ejected into space fro,_ the rocket

at _ c_,rtain inztant. The lu,line_ccnce of the _o,li,_ clotzd i_:

' 't"!
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the resuXt of resonance fluorescence. The principle of this

phenomenon is that the sodium atoms disper_e solar light in

a narrow interval of frequencies in the yellow part of the

' solar spectrum.

i

The light, which is dispersed by the sodium cloud, is

monochromatic, which makes it possible to attenuate to a

considerable extent the sky background during the observation

of the cloud through special light filters.

The brightness of the sodium cloud, containing I kg of

sodium and formed at a distance of 113000 km from the earth,

should according to estimation be equal to the sixth stellar

i magnitude, which corresponds to the ultimate possibility of

observing the cloud with a naked eye. For comparison it

should be pointed out, that the brightness ¢f the space rocket

i itself in flight at this distance is equal approximately to

the fourteenth stellar magnitude.

Therefore, the creation of the artificial sodium comet

permits optical observation from the earth of a certain point

on the path of the space rocket.

Observation of the sodium comet is only possible at

night. This fact determines the time and the place of the

'_ sodium cloud formation with the flight of the space rocket.

The time was chosen wit_ an estimate of it8 visibility from

the mejority of station8 in the _oviet Union.

00000004-TSG04



_pecial devices were used to form the artificial sodium

comet, carried on the last stage of the space rocket. The main

unit in the set of devices is the sodium evaporator. The

construction of the evaporator makes it possibl_ to implement

evaporation of 1 kg _f sodium within 5-7 see and ejection of

the sodium cloud in conditions of weightlessness and deep

vacuum of the outer sFace.

The command, required for the operation of evaporator at

exactly determined moment, is given by a small-size electronic

command device, the basis of which is the quartz clock.

The successful launchinE of the Soviet space rocket

toward the moon and the creation of the first artific_l

planet is an outstanding achievement of the Soviet science

and technique.

The time is not far off, when along the _pac__ ways,

the start of which is initiated by the launching of the Soviet

space rocket, interplanetary vehicles will be moving toward

the most distant corners of the Solar System. The mankind

has stepped into an epoch of direct penetration into the

universe.

"Pravda", 12th January 1959.

00000004-TSG05



In accordance with the investigation program of the

outer space and preparation for the interplanetary flights n

second space rocket was successfully launched in the Soviet

Union on the 12th September 1999.

The launching of the rock.tie meant for. investigation

of the outer space during the flight to the moon,

The launching was accomplished b_ means of a multistage

rocket.

The last sta_e, having exceeded the escape velocity -

! 11.2 km/sec, is moving toward the moon.

At 15 hours Moscow time on the 12th of September the

Soviet space rocket has receded at 78.5 thousand km from the

earth and wa_ at that time above the point north of

New Guinea.

The last stage of the space rocket is a controllable

rocket weighing 1511 kg (without fuel). It carries a container

with scientific and radio-technical instruments. The container

in the shape of a sphere is air-tight and filled with gas.

It has been provided with an automatic system for the _

c_ntrol of heat conditions.

;;_ (" ,' _ "'::TI"I :!--'_-i" '- _ - _ , _
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After insertion into orbit the container with the

instrument6 was serrated from the last rocket stage.

The following is to be accomplished by means of the

second Soviet space rocket:

- magnetic fields investigation of the earth _d the

moo_;

- investigation of radiation zones around the earth;

- intensity and its variations investigation of cosmic

radiation;

- heavy nuclei investigation in cosmic radiation;

- gas component investigation of the interplanetary

matter;

- meteoric particles investigation.

The total weight of testing _d metering equipment with

power supply and container composes 390.2 kg.

F(_: transmitting to the earth of the whole scientific

J.nfor_atlon, parameter _leasuring of the movement and flight

control the rocket carries radiotransmitter, operating on two

frequencies - 20.003 and 19.997 megacycles per second.

The transmitter e_its signals in the form of telegraphic

sendings with duration from 0o,_ to 1.5 _ec _nd operates in

a way, that Ouring breaks in radiation of the first 20.003

megacycles per second the Im_ises are transmitted on the

second fro_uoncy- 19.997 moC,,c_cles per second.



There is another radio-tran_,,itter, operating on

frenuencic_19.993 _nd 39.986 megacycles per _econd.

The transmltter's cignals are impulses of variable

duration from 0.2 to 0.8 _econdc. The repetition frequency

of impulses is 1 plus minus O.15 cps.

The third radio-transmitter operates on f_ecuency 183.6

megacycles per second.

The space rocket carries pennants with the emblem of

the Union of Soviet Socialist Republics and inscription -

September 1959.

For visual observation of the space rocket it carries

special devices for creating sodium cloud - artificial comet.

The sodium comet will be formed on the 12th of September at

21 hours 3_ minutes 42 seconds Moscow time. It will be

observed in the _quarius constellation approximately on the

line, connecting alpha stars of consetellations aquila and

pisces.

The equatorial coordinates of the comet will be: direct

ascension - 20 hours 41 minutes, declination - minus 7.2

degrees.

: The artificial comet can be observed and photographed

by optical means (with light filters separating spectral line

of sodium) from the t_rritory of Central Asia, Caucasus,

Ukraine, ,_,,b'r,,:_:_J:_,in the c,,,,tralpart of the _urope_n

_+ %_r!'jt :++ + "" +. ,+=, + _ +++.""_+ f'r_v: _++_r,+p,e, #,f+_++i,+_, _,++a!" _,_+_+'_t
+. +.+ ....

.... It +_ ° + + + + +
++_'%'3 m ,, ,, , _- -- + t_'+ + + '+ ,. o + , ++_ • " + o ,. + +

...... ++++::: : :+:=:W ........ +: :" +:=:+ ........................... ++_+=+ ...... + +_--.... +.... ++ ..... + + + (_ + +
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countries, India and Western Ghina.

All the radio-transmitters on the space rocket operate

normally. The ground radio 8rations are conduetinF reception

of scientific information from abroad the rocket•

By means of special measuring automatic complex, the

stations of which are located at various points of the Soviet

Union, continuous parameter measurin_ is being conducted _f

the rocket's movement. The processing of measuring results

and orbital elements determination is implemented _n quick-

acting computers.

InformaSion regarding the movement of the space rocket

will be transmitted by all radio stati-ns of the Soviet Union.

According to tentative data, the rocket is moving along

.. a path, close to calculated. It is expected that the space

rocket will reach the moon on 14th September at O0 hours

O_ minutes _oscow time.

The successful launchin_ of the second 3oviet space

rocket is a new important step in the investigation and

mastering of the outer space by a man• This extends the

possibilities of International Cooperation in tile sphere of

mastering the outer space, which will contribute to further

lessening of tho International tension and stren_thenin_

of peace.

"Pravd,", IT_th Jepte_ber 1_'_-'_J_?. •

o
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UIIXON - Oil TII_,NOON,,.....

Today, 44th _eptember, at O0 hours, 02 minutue_

24 second Moscow time the occond _oviet space rocket reac_ed

the surface of the moon. For the first time in history space

flight was accomplished from the e_h to another celestial

body. To mark this outstanding event pennants were brought

: to the moon with the emblem of Soviet Union and inscPiption:

"Union of ,_viet Socialist Republics. September, 1959".

To protect the pennants during the encounter with the

moon, constructive measures were taken.

The program of research determinations has been completed+

Operation of radios, carried in container with research

and metering instruments, ha_ ceased at the moment of encounter

with the moon.

i

Reaching of the moon by the _oviet space rocket is an

outstanding success of the Soviet science a_d technicueo A

new page hau been opened in the inve_tisations of the outer

space.

"Pravda", 14th September 1959.



I i ! ' 1

,, l i i i
' ! i' i. , I i I

- 362 -

The _ciei_ti_ts, _eoi_nera, Englnoern, Techniclan_,

Workers and all the participantu in construction and lnunchi_

of the _econd _oviet space rocket.

Central Committee of the Communist _arty of the Soviet

Union and the Council of Ministers of US_ warmly congratulate

scientists, designers, engineers, technicians and workvrs,

participating in construction and launching of the second

Soviet space rocket to the moon.

Dear comrades I By your creative and selfless labor

you have once again demonstrated to the wo_Id the power of

scientific and technical achievements of the country of

Socialism, The launching of the second Soviet apace rocket,

which reached the surface of the moon on the 14th September,

marks a new era in the mastering by mankind of the outer

space; for the first time in history a flight has been

accomplished from the earth to another celestial body.

We are convinced, that the new glorious victory of the

Soviet science and technique, will serve to strengthen the

: peace in the whole world, to develop friendly relations

. between people of every n_t_on.

Glory to the 3o'riet scientists, designers, engineers,

technicians and workers, _lorifyin_ by their labor our Great

Socialist Motherland, prog_ec;sing under the wise leadership

of Lenin's Part_ to new viutorien in the building of communicn_l

'! "it ' "• • ' .... . . .
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Co,_nc 1 o. _:ini::tor::
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_eeo_nful wor_ of the nutamatic l:ic_n_;urinl:icomplex, _n

the _olmd pot,mlttod _ontinuou_ cont__o! eon£or_,_it_, of the

actual _lIEht path _th e_!¢ulntod datat to foroe_c,,t correctlyat,

/_ttlnF, to the_ 1._oon nnd to determine t)_o a,'o_ of loI_dinF,.

Anal yt_i_ o.r the nctu_l mov+_m,,nt p:_th o12 lgh_ _+c_,eon_d

Soviet :_pace rocket on he_i_ of rotor,led data of all t_pe_ of

measurements and ob_c,rvatlon._ n,_rl+mitnto carry out at pre_ent

the first verification of the landin_ :_ren Of cont_nor with

instruments and the last sta6:e of the r,_c:+et. _ta proce:.;sin C

of observations shows, that the container landed on the moon's

surface east of th,._ Mare Serenitati:_ in the vicinity of

craters Aristillms_ Archimedes and Autolycus. i'he sele_OF_raphic

latitude of the encounter point )f container with the surface

of the moon, accordin_ to obtained data, is plug _O degrees,

and the selono_ra_hic lonF_tude is zero. Deviation of the

landis E point of container from the center of the visible moon

discis approximately °OO ks.

At the moment of container's encounter with the moon

its path was inclined to the surface of the moon at an an_;le

of 60 O, _£he velocity el container in relation to the moon

was abo.t _._ km/.._e_.

The obtained data proee:_sin_)? confirms, theft the last

sta£;e of the space rocket has also reached the soon.

...... +,9_'_"'° ,_, '+', "_ ' ' _",_'_ re' +_ :,_ .......o ', , e, J ......... o _i °,,,

...... ' " + • ,- ' +; ,,m-, F-• + ,++ _-,, e, s'k_ ++:_ - +,, , +/ + +i + ,o, " + o :.......
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As has been communicated, during the flight of the

second Soviet space rocket to the moon the following

investigations were to be carried out: magnetic fields of

the earth and the moon radiation zones az'ound the earth,

intensity of cosmic radiation, of _avy nuclei in cosmic

,'adiation, of _as component in the interplanetary matter,

meteoric particles.

Analysis of material, obtained as a result of these

investigations, confirmed, that the instruments in container

operated normally. Initial interpretation has b_en carried

out of the telemetering.

The obtained tentative data permit even now to fix the

following:

- the magnetic field in the vicinity of the moon,

according to magnetometer recordinge, within the

sensitivity limits and deviation error (about 60

gamma), was no"_,detected;

- intens_.ty measurements of radiation in the %icinity

_f the moon detected no radiation zone of charged

particles. This fact is concordant with results

of magnetic measure:_ents;
!

- measurer_ents were conducted in the outer space along

" the path of rocket of the total flux of cosmic

radiation, flux of helium nuclei (alpha-particles),

nuclei of carbon, nit2ogen, oxygen and heP,vier

i nuclei in the composition of cosmic rays;

00000005
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- additional data were obtained on X-rays, gamma-rays,

electrons of high and low energies and high-energy

particles;

- measurements were conducted within the radiation

zone of the earth;

- recording was made of currents, induced by particles

of ionized gas, falling from the surrounding medium

into the four set up on container traps of positively i

charged particles. The intensities of recorded

currents vary along the path of the rocket; tentative

estimates show, that there are regions between the

earth and the moon, where concentration of ionized

particles is less, than a hundred in a cubic centimeter.

In nearing the moon at a distance of about ten

thousand km the recorded currents become of higher

intensity. This could be explained either by the

existence around the moon of ionized gases blanket -

a unique lunar ionosphere, or by the presence around

the moon of a region of higher concentration of

r_rpuscles with energies of some tens of volts;

- _ew data were obtained on micrometers.

Further processing and analysis is being carried out of

the obtained data.

On completion of this work _;heresults of cerried out

investigabions will be published.
i

i

. ......_....... , • j.- _ "..... - i................'I"_ • _i' " ,[ - ........ _- ,._ i . . _ ;
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The construction of multistage space rocket, engines,

flight control system and a complex of ground stations, which

hive assured the exact start and high-precision movement of

the rocket to the moon, as well as reliable control of the

rocket's flight till the moment of encounter with the moon,

is an outstanding success of the Soviet science and techDigue.

The launching o_ the second Soviet space rocket, complex

of investigations carried out and the reachin of moon surface

will make a considerable contribution to the world science,

into the mastering of *he outer space by a man.

"Pravda", 2"_. September 1959.

THE FIRST FLIGIiT TO THE MOON°

An exciting communication flew around the world about

the launching in the Soviet Union of the second space rocket,

which has reached successfully the moon's surface on the

14th September at O0 hours, 02 minutes 24 seconds° For the

first time in the history of mankind a flight was accomplished

from the earth to another celestial _ody.

! The accomplishment of the flight from the earth to the

moon was made possible by the hit h levcl of sci,ncs end

technique development in the Soviet Union. It is the results

of the effort of the Soviet scientists, desi_ners, engineers,

technicinns and _orkers, the result of inspired labor of

the numerous staff, participating in construction and launching
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i of the second _oviet space rocket. The launching of a

rocket to the moon is a very composite scientific and

technical problem.

For the flight to the moon it was necessary to construct

a most perfect multiQtage rocket, powerful rocket engines,

operating on high-calory fuel, Ligh-precision flight control

system of the rocket, ground starting equipment andautomatic

metering complex to follow the rocket's flight.

In order to imagine the demands for accuracy of rocket

flight control, in start automatics, of measuring job for

resolving the launching problem of rocket to the moon, we give

some information regarding movement of the moon, and certain

questions, related to selection of the flight path.

Let's re:_ll the main characteristics of the moon's I
movement, known from astronomy, The moon, being a satellite _

of the earths moves around the earth along an orbit, almost

I

circular. The orbital inclination of the_ moon at present is

about 18°. Because of this the orbital declination of the

moon, i.e. the angle composed by the line from the center of

the earth to the moon with terrestrial equptor plane, varies

from ° to minus 18°. The orbital period of the moon

around the earth is about 27.3 ,lays. Distance of the moon

i! from the earth composes on an average 384,386 km _nd varies
i_

i from 356,400 km at perigee to 406,670 km at apogee. The

orbital vel_city of the moon is approximQtely 1 km/sec. At

00000005-TSA05
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thi_ velocity the moon de_;eribos during 24 houra an arc in

celestial sphere of about 13 degrees.

,,, ,-/.-_.,-,_

Fig.qO. The impact area of the second space rocket
with the moon. Direct image.

1- hare Imbrium; 2- tiare Serenitatis; 3_ Aristillus
crater; 4- Archimedes crater; 5- autolycus crater.

The flif.ht path of tile rocket to the moon consists of

two parts: acceleration region, uhere under the effect of

engine impulse the rocket is brou_;ht out into a certain epaee

point pickin,_ up the required velocity, and the free flight

region, _lhich begins after the engine cutoff of the last

stage of the rocket and separation of container. TI_

separation of cont_dm_. _ from the last roc!:et stage takes

place due to their mechanzcal disconnection and impnrtinr_ to

container certain additional w.,locity.
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According to the laws of celestial m_chanicn, the

free flight trajectory after the e,,gine cutoff _n its meJor

part, where the moon's attraction is comparatively low, was

similar to hyperbola, with one of th_ foci in the center of

the earth.

With increasing distance from the earth the velocity +,

gradually decreased to about 2 kin/see. Hence due to

progressively increasing effect of the moon's attraction
{

i

velocity decrement has ceased. The velocity begun increasing

i and continued to rise till the moment of impact with the moon's
}

surface. The velocity of impact with the moon was upto 3.3

!_> k,./sec, ai

<

The i-unching of rocket to the moon was preceded b_

theoretical investigations and technical calculations, which

enabled to determine the trajectory parameters and the

starting time, providing for reaching the moon in the most

suitable conditions, Let's discuss it in more detail.

In principle the launching of rocket for reaching the

moon is possible any day, i.e. at any position of the ::oon in

,_ its orbiting around the earth. Iiowever, the estimatesehow, +

that the launching of the rocket from points of terrestrial

ii surface at latitudes of the Soviet union is energetically

suitable, when the moon is elo_e to the point of its minimum _

i! orbital 'eclinction, i.e. whcn the moon's declination s

ii close to -18 °. In this case the rocket in the acceleration !I
area will move at 1owe_'t angle to terrestrial surface and

i:
I .....

I_, '+ _ ' + _+ _ ': "-'+' + i_" _"+ '_+_-+"° + _ + +° ° o +X_ +° ° # _ +i --_+
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v_4ocity lO_C due to earth'_ attraction _vill be mini um,

_+ which aosure_ the possibility of sending to the moon of t_e

h_ghest effective load. With the _tart at a later or

earlier period the weight of the possAble effective load

decreases. However, with the Shift of a few days this loss

i. is comparatively low, and during each lunaz month there is an

!

inter_al of about a week, during which the flight to the moon
I

i will be expedient. With a more conside, able deviation from
}

the optimum period the possible effecti, e weigh • becomes i

sharply reduced.

!

Fig.11. Gourse diagram of the second space rocket, i

The f_ '.res on the di, gram correspond to successive ',
positi_,_s.of the rockets projection on earth surface.

1- 12 hrs,l_h September; 2- 15 hrs, 78500 km from the earth; I

• 3- 18 hrs, 112000 kin; 4- 21 hrs, 142000 kin; 4a- formation of

': artificial comet; 5- O0 hrs, 13th September, 171000 km;

6- 3 hrs, 198000 km; 7- 6 hra, 22_000 km; 8- 9 hrs, 250000 km;
9- 12 hre, 274000 km; 10- 15 hrs, 292000 km; 11- 18 hrs, ?

322000 km; 12- 21 hre, 346000 km; 13- O0 hre, 02 min. 2;+ sec,

i 14th SeF+,emb_r 371000 km, impact point with the moon. _

II _
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Within the.lad%cared interval durinM the impact af

rocket with the moon the moon should be above the horizon.

In the flight of space racket the impact time wa_ selected See,

that the convergence with the moon should occur during the

: period, when for the observation points the moon is close to

the point of the upper culmination, i.e° its height above the

horizon is almost maximum. In this case the condltlons of

trOis-communication are the most favorable_

as a result of calculations the selection was of the most

ben_ficiP) inclination of trajectory plane, which determined

for the preset start point tae course of the rocket's flight

in the initial section. With different directions of the

course iuclination c the rocket's velocity in the acceleration

section and the _oss to attraction force of the earth differ.

Th_ cuurse was selected _,ith an estimate of minimum loss and 1

hence, of a maximum possiole effective weight. The questions

were also considered of convenient arrangement of the set of

instrumcnt_ for the flight control and obt ining of telemetric

information _oth in the acceleration area and in the initial

a_ea of free flight after the en6ine cutoff of the last stage.

Calculations have shown, that in flight to the moon from
f

i the territory' of the Soviet Union the moon at the moment of t

, start should be beyond the horizon close to the point of the i

_: lower culmination. This means, that the moment of start

+ shouZd differ from the moment of the upper culmination of the

moon by about 12 hours. If it is taken into sccount, that

at the in,"tsnt of reac!,ir,;"th_ moon it should be at the point
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of tho upper culmin_tion_ it beco,_e_ ,,_[_ar, that the

flight "_ th_ moon should _ontlnue eisner for _2 or 36 hour_,

or two and a half (lays, etc.

For the flight of the space racket the duration wa.

selected of about one and a half days, since _hhe__flight of

half a day requires extremely high starting speed, and the

flight of two and a half and more days on condition of impact

with %he moon and assured observation of it at the moment of

impact involves the necessity to satisfy much more stiff

requirements of the accuracy in main_;aining ;he flight

parameters at the end of the accelerrtion are_.

|

The choice of the flight duration has determined the

velocity of rocket at the termination of the acceleration area,

which, as mentioned above, was slightly higher than _rabolic.

Calculations of the rocket's path both in the acceleration

area and in the free-flight section were carried out by mean_

of quick-actin_ digital computers. The attraction forces of

t the earth and the moon were taken into account in calculations.

: It was also found to be neCessa:y to take into account

deviation of the earth's gravity field from the centrnl due to

compression of the earth and disturbing effect of the sun's

attraction.

Tu obtain during the flight of the rocket parameteru of

mnvement at the end of the acceleration section, adequatelj

o ....
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coincldCng with _helr calcu%oted values, tb_ toe':st carrg_d

a control system, which w.n op_ra_ing throu_ clt the extent

of the ,cc_leration section, dur.tion of whi¢ lasted several

minutes. The further <he and a half day'_ flight of the

rocket was non-controlab_e and wa£ only due to the effect o_

the earth's f_ravity f_-ld, the moon a.ld other celestial bodies.

To assure the impact of the rocket with the moon in the

ab_ence of any corr,- _n of its'movement in th_ f_.ee-light

section the ¢ai_,llated movement parameteJd at the end o_

ii acceleration section should be very prec_e. Thus, -trot in

the rocket's v_locity only of one me.or per second, i._. by

0.£_% of the tot 1 velocity, results in dev:ation of the

impact point with the moon by250 km. Deviation of velocity

vector from the calcu:ated direction by one an_lar rinute

causes die,placement of the impact point by 200 km. Considerable

effect on the position of the impact point of rocket wi*h the

moon has ales change in coordinates of the engine cutoff

point. All t._e listed error_, as well as the inaccurate start

time of the rocket have a combined effect, determining,

invariably, greater deviation of the impact #sin% with _he

moon, that de iation due to each f,,ctor individual31,.

Considering, that the moon's radiu.c :s 17&O ku, for

reliable impact with ne moo the errs _ in velocity should

not be over n fe_: met.:- per second, a.d de.i tio_ of

velocity vector frou the calc,_lated directlon n_t ova. one

i L

i

"_ .... .._ h= -;_ ". , o_ _ ........... i_ " *_ - i .... ..... i "- _ ........
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t_nth oI a aegr_e. To provide thin a_curacy in the control

of the rocket io a ver_ + difficult problem.

It _hould be ,nentioned, that n_.compli_hment o1' the

flight t_ t.}e l_oon from the territory of the _oviet Union

?equ:'.res r.lore exact accuracy in the performance of control

system, that the fligh_ from areas of the Gle.be nearer _o

equator.

The need to maintain the exact calculated tlme of the

stert i_ bound with the fact, that the proJectory plane of

the rocket turns Jointly wl_h the earth in its d_ily rotation

about the axis. Deviation of the starting time by 10 seconds !

causes d_p_acement of the impact point on the surface of the

, on hy 200 km. The start of cosn:ic rocket at preset moment

with _ccuracy (f upt_ a few seconds requires considerable

c_fort in organizing and prepardmg, the start and proper

functioni,,g of the automatic launching system, The launching

of the secon: S_vie_ space rocket, accomplished with high

accuracy, indicates perfection of the starting system and

high reliability of the starting automatics.

The start of the seco.d space rocket was accomplished

with d,,viation of about one second from the fixed moment.
i

In the problem of the space rocket flight most

importan _ were the questions of building u_ metering and

_ calculating service of a composite complex, meant for ,uic|,
i'

! d_terminatlon of the movement chnr_cteristics of space rocket.
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'_ha np_cific _equir_laent, d_.ter_ining th_ ¢otaplexity

of the mennurinE oyntem an a whole, i_ th_ require_,_nt of aa

quick aa po_nible obtaining of data on the movement

characteriotl¢_ of the rocket. _he_+ data are n_cecoory for

¢,lc,lotinF, target deoign,ttion to observing and meac.urinl]

serviceo to et_timate the forecast o_J the rocket'_ move_tent

and on the impact point with the moon's surface.

Aa shown by the above data, _olhichcharacterize the effect

of errors in movement parameters on position of the impact

point, determination of these parameters from the meam_ring

i data should be done with very high accuracy, corresponding to

accuracy of astronomical calculations.

The usual methods for determination of movement

characteristics of cosmic bodies, developed by many-years

astronomical practice, cannot be used for the above purpose.

Actually, the basis of observing astronomy - optical

measurements - are unsuitable due to the small si_e of rocket

as an object of ob,_erw,tiot, d_e to low accuracy of _ome

angular measurenlent_ _ith _ _e limited observation time and,

finally, due to low reliabil, ty of these ,_easurements,

dependent to a considerable e.-_tent on conditiun'_ of vi_;ibility

and the stat_ of e3rth atr iosphere. _here£ore, the -_curin G

job of the spuc_ rocket_ i:: ba_ed on radio-tech_ical mean_

of meat_urin_:. In thi'_ ca_e the me_tsurer_nts u_ed are of

ique distances, angles and radial velocities.
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of the _!]_nc_ rocket J_ov_f_cnt /,,_rar,letern nr_ full,r e_ tim_t_d ]

" 1

.n.o_]ure the curre_t obl_+,ue ,_ir_nnce to ._'ochet with hi/?h I4

precision _nd t_._oangl.s per r_cket: azimui_;_ a,_d ploce :_nr1._. i
I

Measurements data, obtained _t "h_' _lensur_n,,_' noJnt, a_-e

converted into bin:_ry code, pre-processe_ and tied to

astronomical time. _&]l above operations are be_n E carried I
I

out b_ special digital file computers. The same file !

computers provide for ;_utomatic isc.ue of s_n,__..d _,_a in

comr_unication line both in conditions of mea:;uring and in

conditions of memorized information issue. The incoming

infor_ation i_ automatically decoded in computing cer_-r by

means of special electronic devices and punched on cards,

1
which are hence put into electronic co,,Iputers. From

measuring data, incoming from various _zeasuring stations,

the computers carry out calcu!ations,.6f the intial movements

of rocket, target destination and coordinates of the impact

point with the moon.

In order to obtain the :_ost complete dsts of the space

rochet movem,..t within the whole flight area upto the liloon

continuous measurements were conducted of distance to the

rocke_, its ra@ia! velocity (velocity of withdrawal from

the measuring point) nnd angular coordinates: place angle

and_zimuth. The measurements were on frequency I_5.6

megacycles per second.
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Data of scientific observations, conducted on b_ard

the space rocket, and informntion on workin_ conditions of

the instruments (pressure and temperature) were transmitted

and recorded by the ground telemetric statiens. Scientific

data were transmitted by means of radio-transmitters,

operating on frequencies 183.6, 39.986 and 19.993 megacycles

per second.

The flight of the rocket's last stage was observed

through transmitter, operating on two frequencies: 19.997 a_d

20.003 megacycles per sec,_nd. Additional scientific information

about the intensity of cosmic radiation from device on the

last stage of the rocket were transmitted along the same

radio-channel.

Thus, in the observation of the second Soviet space

rocket a large complex was participating of radio-technical

stations, located at special measuring points in various

parts of the Soviet _nion. All the measuring points were

joined by a special corlr,_unicationsystem, providing for _luick i

transmission of data into computing center and target

destination to measuring points.

For coordination of the measuring points in time and

tying of results to single time the use was of specially

created for this purpose title service.

1
1
1

i

• _ _
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Tentative processing of measuring data, which came

after 20-30 minuten from all the measuring station_ of the

Soviet Dn_on along the automatic communication lines into

computing center, made it possible within the first hour of

the space rocket flight to estimate the path of its further

movement, to verify, that it was placed quite correctly for

the impact with the moon, to estimate target designation for

subsequent measurements and observations both to Soviet and

foreign measuring stations. From these data it was determined,

that the assumed impact point is in the northern part of the _,

moon's visible disc.

The subsequent more accurate processing of these data

with additional information on distance measuring and radial

velocity of the rocket made it possible to co zf_m the place

and the time of the impact with the moon. It was fixed, that

the impact point lies in the area of IAare Serenitatis 800 km

from the center of the visible moon disc.

The successful flight of the seco_id Soviet space rocket

to the moon is an important step in the investigations of the

outer space and celestial bodies.

"Pravda", 2qst _eptember Iq59.
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TASS COMMUI_ICATIOI40_ TI_ LADNCHING OF

T}._ TI,IRD SPAG_ _OCICET TO _HE |4OOt4.

In accordance with the program for investigation of the

outer space and preparation for interplanetary flights a

third successful launching of a space rocket was accomplished

in the Soviet Union on 4th October 1959. The rocket carried

an interplanetary station.

The launching was implemented by means of a multistage

rocket. The last stage of the rocket, having picked up the

preset velocity, inserted the automatic interplanetary

station into required orbit.

The orbit of this station was selected with an estimate

of its passing in the vicinity of the moon and a_ound it.

The automatic interplanetary station will pass the moon

at a distance of about 10 thousand km and, and rounding the

moon, will pass in its further movement in the area of the

earth. The selected orbit makes it possible tc observe the

station from the northern hemi3phere of earth.

The last stage of the third Soviet sp_ce rf,,-':et weighs

1553 kg (without fuel).

The interplanetary _tation was carried on the last

stage of the rocket. After insertion into orbit the station

was separated from the rocket. The In'_t _;tage of the rocket

} moves alon_ an orbit, close to, that of the station. The

• ';"--"_ _ "_ .......... _-; --7_c-..... ,...... . :: 1 . ..... " I ........ l .......= ._ ._r....j ..... ,, . j , , ,,,
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autom_tic intorplanet:_ry station is designed far extensive

investigations in the outer space. _et up aboard the

station are the rus_arch and radio-technical devices, ss

well as an automatic system for thermal control. _ower

supply of devices on board is provided by solar batteries

and chemical current sources. Total weight of the station

is 278.5 kg. Moreover, the last stage of the rocket carries

measuring instruments with power supply sources weighing

156.5 kg. Thus, the total weight of effective load composes

435 kg.

Scientific information and measuring results of the

movement parameters of the automatic interplanetary station %

will be transmitted by two radio-transmitters on frequencies

39.98_ and 183.6 megacycles per second. The orbital elements

of the interplanetary station will be controlled at the same

time on radio-line with frequency I_3.6 megacycles per second.

Signals of transmitter on frequency 39.986 megacycles

per second are impulses of variable duration from 0.2 to 0.8

sec. The repetitlon frequency of impulses is I _ O.15 cps.

Information transmission from aboard the automatic

interplanetar_ station will take place in periods of 2-4 hours

daily, in accordance with the observation program. Operation

of devices on bo_rd the interplanetary station is controlled

from the earth, from the coordinntion-computing center.

i
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The rocket's parameters are measured by the automatic

measuring complex, ground stations of which areLlocat_d at

various points of the Soviet Union.

Transmissions o_ the movement of the third space rocket

will be carried on by every radio-station in the Soviet Union.

The routine working period of the radio-stations will

begin on the 4th October at 13 hours Moscow time. At this

time the rocket will be above a point in the Indian Ocean with

coordinates 80 ° east longitude, 5° south latitude at 108

thousand km above the earth. The working period of the radio-

stations will continue for about 2 hours.

Radio observntions of the rocket could be conducted from

_urope, Asia, Africa and Australia.

The launching of the third Soviet space rocket and

construction of the automatic interplanetary station will make

it possible to obtain new data on the outer cpace and will be

further contribution of the Soviet People in the International

Cooperation on mastering the cosmos.

"Pravda", 5th October, 1959.

TASS COI_iUI_I_U_ OI_ THE IqOVEI_NT OF THE TIiIi_D

In accordance with the planned prograr_ of investigations

on 7th October at 6 hours 30 minutes Moscow time the apparatus

was switched-on aboard the interplanetsry station for obtaining

I'

O0000005-TSB05



I I 1,! i

i ' II
i

- 384 -

an image of invisible from the earth part of the moon and

subsequent transmission of this image to earth,

Fi_.12, Photograph of the other side ,f the moon.

r
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To photograph the moo_ the automatic interplanetary

station is eqd3pped with orientation system and photo-

television camer" with special arrangement for the automatic

processing of the film.

r

The time of photographing was ,_elected with an estimate

i; for the orbiting station to be between the moon and the sun,

which illuminated about 70% of the invisible side of the moons

The station then was at a distance of 60-70 thousand km from I

the moon's surface. .iI
• i

I

Orientation system out-in by a special command turned

_: the station in a way for the objectives of the photocamera to

be directed at the other side of the moon and gave the command i

for the switch on of the photo-camera.

The moon was photographed for about 40 minutes end a

considerable number of the moon's pictures was obtained on

two different scales.

Developing and fixing of films were done autom8tically

aboard the interplanetary station.

Signals of the photoimage of the moon were transmitted

to earth by means of special radio-technical system, This

system provided simultnuenusly data transmission of sci-ntifie

measurements, orbital elements deterr_inntion, ard transmission

from _he e,_rth to the interplanetary station comm_inds,
[

i} controlling its operation. Television c_mera trnnsmitted

! half-tone image with high re::olving power.
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The first shots of the invisible p,,rt of the mooD,

obtained as a result of tentative processing, will be

published in the news,_aper, of 27th October with necessary

descriptions and subsequently - in science editions.

A commission has been set up by the Academy of Sciences

USSR to. name the craters, ranges and other features of the

invisible part of the moo_.

Instruments were arranged on board tile automatic

interplanetary station for investigations in the interplanetary

space. The obtained results were recorded on film by the

ground stations and are at present being processed.

The performance of the automatic interplanetary station

during the first revolution has shown, that:

the flight of cosmic object along a composite pre-

calculated orbit is successfully assured orientation

problem of the object in space has been resolved;

radiotelomechanical communication and transmission of

TV pictures at cosmic distances has been nccom_lished;

The image has been obtained of the other side of the

moon and _ number of other results.

_.t 20 hours on the 27th of October the interDlanetary

station will be above the point of terrestrial surface with

_.,, coordinates 38° 6' we_t longitu_ and 6° 30' north latitude
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i
at 484 km from the e_rth'n center.

_; Verification of the orbital characteristics of the

interplanetary s+ation shows, that it t_ill e_ist from tile

moment of start for about half a year and will accomplish

i 11-12 revolutions around the earth. At the end of this period

the interplanetary station will enter into dense layers of

the earth's atmosphere and will get burnt.

"Pravda", 27th October 1959.

TH_ Tiil_D SOVIET SPAC_ I_OCKST.

On the 4th October 1959 a successful launching was
i

acco_p!i_hed in the Soviet Union of a third space rocket. The

object of the launching was the resolution of a number of

!
problems in connection with the outer space invest'jations. ]

The most important of these was the obtaining _f the pho_ogra!_hic I

picture of the moon's surface. Of special scientific interest

was to obtain photograph of the part of the surface, which

due to peculiar movement of the moon is quite unattainable

for terrestrial observers, as well as a part of the surface,

! visible from the earth and such low angle_, that it cannot be

}

i authentically studied.

For detailed investigation of tho outer space nnd
?

i obtaining, photggraphic picture of the moon an automatic

_ inter)_l[ _etary station wao conotructed, which by meo]c nf a

#_' multistage rocket was placed into orbit around the moon.

_xactly eceordlng to ca!cul_ti,_ns the automatic interpl__net_ry

J " " 3
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station pn,_ned at a distanoo of n_voral thou,_and km fr._m
t

t the moon and duo to its attraction hanged dir.c_.io1_of the

couroe, which made it possible to obtain flight path,
i

convenient both fop the photographing of invisible from the

earth side of the moon and for trarJmission to the earth of

the obtained information.

The launching of the third space rocket and insertion

into presat orbit of the automatic int.rplanetary station

required resolution of a number of new, very diffic-lt

scientific and technical problems. The multistage rocket,

used for insertion of the station into orbit, was of high

constructive perfection with powerful engines, working on

high-energy fuel. Gontzol system of the rocket during the

acceleration period made it possible to obtain the preset

parameters of flight with high accuracy.

Scientific investisations b_ means of the automat£

interplanetary station provided considerable amount of

material, which is at present being processed. Photographs,

obtained from the other side of the moon, are of enormous

_cientifio interest. For the first time in history it was

possible to take a look at _he part of the moon's surface,

never ob:_erved from the earth.

The launching of the automatic interplanetary station

indicates high level in development of our science and

technique,
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i Thc Arr on_cmont of the . _.tom_ic Intorpl_n_t_lry station.

Th_ autom.tic interplanetary static;, i_ - sp_ce vehicle:

equipped with _ col,poqite set of radio-technical, photo-

television and scientific apparatuQ, special orientation system,

program devices Iur controllin_ performance of the apparatus,

automntic control system of the thermal ccnditions within

the station and power-cupply sources.

The special radio-technical system measures _rbLtal

parameters of the statioh_ transmits to the earth television

and scientific telemetering information and commands from the

earth for the _rformance control nf a_ )aI'at_s on board of the
,i

interplanetary station. _

/
/i

The orientation Sys_el_lassured orientation of the

interplanetar> station in the space relative to the sun and

moon, required for the photographing of the invisible side of

the moon.

Operation of the station's apl>_r_,_u_i_ controlled

from the ground stations _long a r_dio-line, as _.,ii as by

independent program devices on board. This type of com0ined

system makes it possible tc -sorrel most co,lveniently th_

scientific experiments and to obtain informat."on from any

sections of the orbit withir the limit_ of rad )-visibility

from :'_e ground observation stations.

i '>

!,i

F_

L

O0000005-TSBll



- 390-

Tho _h_rm_l control _y_to-_ continuounly m_intnln:_

within the _tation the pro_ot heat condition_. It provido_

for elimination of heat, given-off by device_, through a

speciaI rodiation surface into surrounding space. To

contrrl heat output louvers are fixed on the out_idL of the
body, _pening the radiation surface with the rise of temperature

inside the station upto .I

1
The power-supply system, contains independent blocks of i

I

chemical current sources, providing power to short-actiml 'i

devices, ana a central block of _henical buffer battery.

Energy consumption oI buffer battery is compensated by _olar

sources of current. The apparatus is energized through

i transformers and stabilizers.

_' The set of scientific instruments aboard the automatic

interplanetary station provides for further development in

the investigation of cosmic and circumlunar s_ace, begun on

the first two Soviet space roe'_ets.

The _utematic interplanetary station is a thin-walled

air-tight construction of cylindrical shape _ith spherical

bottoms. Maximum diameter of the statist is 1200 ram, length -

1300 mm (without the antennas). _rranged on a frame in_ide

the. body are the instruments and chemical power sourccs.

Arr_mged outside is _ part of the scie tific in_tr,_uents,

antennas and sections of solar battery The top Lettom h_s

! an illumin_tr_, with cove,_, automaticsll_ ope,:ing prior to i
|
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photogrnr,hlnl-, Thorn are small illumir,n'_orn _t the ted n_d

b_ttom _ide_ for the _,l_ nensor_ of th_ oriontr,ti_n r_y_tom.

The control engine_ of the orientation _yotem are _arrnnged on

the lower bottom.

4

Tab.on aG the riJ_;t expedient _rrang_:ment to photograph

the moolt was the sighting of the ,_hoso-camera by a turn of

the whole interplanetary station. The orientation vystem

aboard the station turned and maintained the interplanetury

station in a required position.

i The orientation system was cut-in after the approach to

the moon, at a moment, when the _;t_tion was in the precet

position in relation to the moon and the sun, assuring the

required conditions for orientation and 0hotographin_. Di_tance

to the moon in this case in accordance with calculation is

60-70 thousand km.

At the start of ",'orkthe orientntion system, which

includes optical an_ hydro.*:copic sensors, logical electronic

devices and control motors, first of all stopod the arbitrary

rotation of the interplanetary station about its gravity

' center, originated at the moment of :_epar_tion from thc last

stage of the carrier-rochet.

The automatic interplsnetary statio, is illumined by

. three bright cele_tial berries - the sun, the .oon, an_ the

earth. Its flight ;_ath was se!ec_ed in a wa:¢. that at th_

moment of the shot the station would be a_proximately on _
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ntr_iEht llne, eenneetinF the :L,n nn_l tl!e me,in, l_J th_

_a_o _h¢_ ealth shoI_id be of£_;ide fr,Jv_ th_ cm.-_c,_1, li_e, to

provont oPie_tation oil tlle enl-th inc_tca4 of to the 1,,_,_Jl].

This :po_ition _£ th_ interplan_tar;i _:tation it: relntio,l

to celestial lumint_ries at the ntartlnc mom_nt of uzicnt;_tion

enabled to use the £ollo_sint _ method: initially its; lower

bottom by means of solar sensors was directed at the sun:

thereby the optical axes of the photo-camera were directed into

opposite side - at the moon. fhereafter the appropriate

optical device, in the vision field of which the earth and the

sun could not a_near anytilore, cut-off orientation to the sun

and set an exact orientation on the moon. The sicnal incor_in_

from the optical devices of the "presence" of the .moon

perr litted photograDhin C. During: tlle whole period of photo_raphin_

the orientation s_,stem continuously _ffuided the interplanetary

station on the moon.

After the exvozure of all the frar,_es the o_-ientation

system was cut-off, at the cut-off mordent the system imparted

to the automating interplanetary" station an ordered rotation

with angular velocity, chosen so, a_ to im_}_'ove, on one h_,nd,

the thermal _ondit_ons, _nd on the other - t,- exclude the

effect of rotation on the functi,_ninff of scientific instrum_:nt_;.

[fhe Fli_ht of Interplanetary _tntiono

The orbit of the automate interi_,lanetal-_ _t,_tio_ was

;i specially adapted for resolvinc the _i_ned com_lex of

L
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scientific prob).ema, To obtain the required orbit, be._ides

providing tile necon_ , v_locity and the course of the

ztation at the me ,t of the engine cutoff of the last stage,

the effect was also u_ed of the moon's attraction. I
I
!

The path around the moon had to meet a number of

requirements. To ensure the correct performance of the

orientation system during photographing it was necessar?,, as

_entioned above, that at the starting moment of orientation

the moon, station and the sun _;ould be on approximately on

one straight line. Distance from the station %0 the moon

during the period of photogra_ohing was taken about 60-70

thousand km.

The nature of the path should have allowed to obtain

maximum amount of information at the first turn and specially

at low distances from the earth. To i_Dl,_mont tbi_ reauiren_ent

it was necessary to ensure the be._t possible conditions of

radio-communication with the interolanetar_ station from

the ground points on the territory of the Joviet bnion.

It was also most desirable to obtain for scientific

investigations a flight path, provi6ing for the movement of

interplanetary station in space of a su_ficiehtly pc_!onc,'d

period.

4b

The fli_ht around the moo,: with return tn earth r_ay be

_ccomplished al_l_C a path of various ty_es. To obtain these

paths the velocit'j st the end of racceler_tJon fliiTht _;hould
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be _ome_hat lower than the so called o_cape or parabolic

velocity, which on the earth's surface composes 11.2 km/s_c.

If the flight path passes at a distance of some tons of

thousands km from the moon its effect is comparatively low

,!

and the movement in relation to earth will be along a path, i

similar to ellipse with focus in the center of the earth. _!

Howe_,er, the oath of a distant flight _round the moon

passing it at some tens of thousands km has quite a number of

most essential drawbacks. _Jit_ the flight at great distances

from the moon the direct investigation of the outer space in

the immediate vicinity of the moon becomes impossible. With

the launching of the rocket from the northern hemisphere of

the earth the return to e_rth takes place from the side of the

southern hemisphere, which makes i_ difficult to conduct

observations and reception of scientific information b$ the

stations in the northern hemisphere. The movement in the

vicinity of the earth durinc the return is beyond the

li1_its of visibility from the northern hemisphere, and hence

the recention in the vicinity of the earth of information

regarding the results of investigations becomes impossible.

On return to the earth the rocket enters the dense atmospheric

layers end gets burnt, i.e. the flight ends after one rotation.

These short-coHing_ could be avoided, if another type

of pat}, is used during the flight around the moon, which will

pas_ just at a few thou:;sn,,s km from the moon.
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Tile flight path of the automatic interplanetary _tation

passed at 7900 km from the center of the moon and was selected

with an estimate for the station to be south of the moon at

the moment of the maximum approach. Due to the moon's

attraction the path of the automatic station in accordance with

calculations deflected northward. This deviation was so

considerable, that the return to the earth took place from the

side of the northern hemisphere. Moreover, after the approach

tothe moon maximum height of the station above the horizon

for the observation points in the northern hemisphere increased

from day to day. There was a corresponding increment of

periods, during which direct communication was possible with

the automatic station. With sufficient approach to the earth

the automatic station could be observed in the northern

hemisphere as a sustained lur,inary.

1
The conditions for information reception on a_proach to i

I
the earth and conditions for scientific investigations in the

i
area to immediate vicinity of the earth were quite good. On

return to earth at the first revolution the station did not

enter into atmosphere and did no perish, but pa:_sed at 47500 km

from the center of the earth, moving along an exten_J.d elliptical

orbit of very large dimensions. Maximum _ithdrawal of the

station from the earth composed 480 thnus_nd kin.

Thus, _lith passage clos_ to the moon it is possible to

obtain flight paths of the automatic internlanetary station

most interestin_ and beneficial from the viewpoint of
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scientific investigationu and reception of _cientific

information.

The flight of interplanetary station in the vicinity

of the earth takes place at such great distances from its

surface, that there is no atmospheric brake drag. Therefore,

if the movement was due only to attraction force of the earth,

the automatic station would have been an earth's satellite

with unlimited period of existence.

Whereas, in reality the time of the station's movement

! is limited. Due to disturbirg effect of the sun's attraction

the nearest orbital distance from the earth - the perigee -

gradually decreases. Therefore, after a certain number of

revolutions, the station with one of its returns to the earth

will enter into dense atmospheric layers an_ will get burned.

The decrease in the altitude of perigee during one

orbital period depends on dimensions of the orbit and s_ecially
i

on the altitude of apogee, i.e. on the maximum distance of

orbit from the earth, sharply increasing with increased

altitude of a_ogee. Therefore, in selecting the path of the

interplanetary station it was nece_sary to obtain the altitude

of apogee as low as possible and not much exceeding distance

from the earth to the moon. It tlas al_o necessary t_ get

the altitude of _erigee on th_ first revolution _s high as

possible. The extent of meeting these require_ent_ will

determine the total number of the station's rotations around

the earth and its time of efi_tence.
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The effect of the moon is not limited to that, _lhicl,

it exerts dul-ing the periods of the first clo_e approach.

Disturbances of the station's orbit from attraction of the

moon are not of such regular nature, as disturbance of th_

sun, and depend to a great extent on the orbital period of

the station around the earth. The effect of the moon could be

quite appreciable, if at some of the subsequent revolutions

there is a repeated close approach to the moon. In this

case the approach of the station to the moon would have tal_en

place approximately at the same point of the lunar orbit, as

the first time. In the case of rep._at_d close approach the !

nature of the station's movement may c_,unge considerably. If

the interplanetary station wi]! pass close to the moon from the
i

south side, i.e. the second np_ronch will be of the same type,

i
as the first, the number of revolutions and the t,xistence time

r
of the station will sharply increase wi_h maintenance of the !

! basic property of its path - approach to the earth from the i

side of the northern her:lis_Jh_,re.If the repeated passage will

_erl.._+_.altitude of thebe from the side of tile berths the "_-_

orbit will decrea_e and in the case of t!uite a strong

di_turbance there may occnr n colli:_;ionwith the earth in the

ver_- next return.

[Jltthose+ ol'bital loo+_+:,.+ _here th+_re J_ no c]o_e _p_r._;_-h.+ .

to the m:_on, the moon .i_v,.rthel,_ssexerts; _olne ufft_ct on the

orbiting of the _t:_t_oi_. _&itho_gh tile uttr_ct_on _',_rceof

the moon in thi_ ca:_ J'_ v+_r3_ io_. however_ by affecting

considerable number of the path's loops, the moon's attrsctlon

+:+--++-"+[;_++__++++ ....... " +"..... _+,+ ! ' ,, I ......... +.i.....
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has a considerable effect on the orbiting of the automotic

station, causing decrease in the altitude of perigee and

reducing the orbital existe:,ce time of the station°

The orbiting pattern of the automatic interDlanetary

station under the :ffect of the simultaneously acting gravity

forces of the earth, the moon and the sun are most complex. !

I
The nature of the passage close to the moon in the first

approach deterr_ines further orbiting of the interplanetary i

station.

_ince the movement of the interplanetary station is not

corrected on the way and the whole of its flight is determined

i

in final count by tle _rbital parameters at the end of

acceleration period (mainly by the velocity attidude), it is

clear, th_,t _he realization of the above described space

station path is only possible with extremely perfect control

system of the carrier-rocket in the area of acceleration.

Galculation_,show I that with de_;i:_tion from the point

of station's passage through _he pattern plane by a thousand

km the minimum distance between the earth and the station in

its return will w, ry by 5-10 thousand km, and the time of

the maximum approach to the enr_.h - by 10-14 },ours. The

picture pl:.l_ in t_ is case is the Plane, pasning throu_h

the center of the moon perpendicularly to the e.rth-moon line.

In order to get the ultimate d_vistion of the minimum

distance betweet! the earth and the stntinn not exceeding

, . , ...... . , . . - .

_I /1 / .... _, ..... = .......
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20 thom_and km, the control ace _r_cy in the ar_:,a of the

orbital insertion of the rocket _hould be _ucb, as to nn_ure

deviation of the intersection point of the picture plane not

over 3000 kin. At first sight this con6ition, der'anded of

rocket's control system, see_,s easier in comparison with

conditions, dictated by the impact problem with the moon,

since to assure the impact ultimate deviation of the rocket

from the target point, or calculated point of passing the

p_cture plane, should not exceed the moon's radius, i.e.

should be approximately half of the 3000 km. However, in the

case of the station's orbiting the moon, error_ ir the orbital

insertion of the rocket affect deviation of the picture plane

intersection point to a com_iderably greater extent, than for

the impact version, implemented by the second space rocket.

Actually, as communicated, velocity deviation in pl_cing

the rocket into free flight area by one meter per second in

the impact version with the moon results in deviation of the

picture plane intersection point by 250 km, and in the case

of launching for orbiting the moon this deviation will compose

750 kin, i.e. three times that. Only from comparison of these

figures it is clear, that realization of the preset version

of orbiting path requires even higher accurocy of the rocket

control sy_teu, thnn in the impact v_rsion.

i: As has b,'en mentioDed, v;ith the passage of interp]anetar_
i

station in the vicinity of the moon the st'ition'_ [_:_th
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exporiences intensive dinturbance, which force_ to change the

initial courage of the orbiting, stipul_ting st_,tinn'_ return

to the earth from the side of the northern hemisphere. The

same dizturbing effect of th_ moon intensifies effect of the

movement parsmeters deviation at the end of acceleration area

from their calculated values on the nature of the station's

• movement on its return to the esrth after orbiting the moon.

Therefore, even small errors in determination of these

parameters res1_It in very con_iderable errors in calculating

movement characteristics of the interplanetary station in

its return to the earth.

At the same tinge for reliabl_ radio-communication of the
J

interplanetary station with the ground observation points

requires an accurate knowledge of the time variation of the

station's orbiting characteristics. This is necessarE for

precise estimation of target designation for the measuring

points and to determine moments for the cut-in of transmitters

on board. This fact requires cnntinuous psth measuring of

the interplanetary station, data processing and verificati,n

of t:= ,,rbiting characteristics of the station.

The described circumstances prc,_ent critical ,l_mnnd_

to performance of the autor_,tic measuring complex, m,:ant for

the measuring of the stati_,n's orbital para'_ete1'c,,forecnoting

it_ movement, estirmte of t_rgct indication for the me_ir_uring

, and observing stations, _'me cnlculation for the cut-in o_'

transmj_ters on bo;_rd the inter_:lanotary st:_ti_n d,,rin_-"the
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! whole flight around the earth.

This comDlex includes radio-technic:_l stations of

measuring distance, an_ular parameters and radial velocity

of the object, reception stations of telemetric information,
!

! automatic oo_munication lines of measuring points with
i

coordination and computing center, which in tt_rn is connected

with the ground stations, giving the c_mand for the switching ,i

off of transmitter aboard the automotic interplanetary station. I

The cor_mand radio-line makes it possible to cut-in the !

radio-technical means of the station at certain intervals,

corresponding to best conditions Of radio-communication of

• the board apparatus with _round stations on the territory of
i

the Soviet Union. Selection of duration and time for cutting-_n I
J

! radio-communication with the station is done on co_dition of

sufficient accumulation of information need_.d for verifying !

characteri_:tics and forecasting the course o_ the

interplanetar:_r station, an_] also on condition of maintaining

power balance of the instruments on board.

Tentative results 1_rocessing of the path measuring h_

shown, thr_t the autor_tic interplanetary," st_,tion will be

orbiting till April _960 nnd will complete _I-12 revo!atio_ _:

around the earth.

Ph_.oto_ _nd ?r_:_ir.sion of Pictures.

?

! In developing the ._t of dev_,_s for tnI-:eingnd

_. trnnssittin U t_.ict_u-eso_" the invh_ible _si,]e<,f l.},c,,,,_,,,,_,from ,
_m

e ................................................... 7 ..............................
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the rutom_tic interplnl_ot_ry r_tation the proulem was

successfully re_olw_d of c_r,_,.uc_ing pheto-television

syster_ for obtaining good-quallt_ h_if_.tone __tures and

tramsmitting them at distances, m_asur,:d by hund eds of

thousand_ of km. This also helped to resolve _ number uf

composite scientific and technical problems.

During the photogrsphing the orientation syste_ provided

position of the automatic station, when the lunar disc was !

in the vision field of objectives.

_£he construction of the photo-televislon camera assured

its working in the difficult conditions of the _',paceflight;

safety was assured of the photo-material against the adverne

effect of cosmic radiations and the nori_al performance of

the photo-processing block and other blochs of instruments in

condition_ of weightlessness.

_or the super-di_tant trans_,ission of pictures at very

low power of radio-transmitter the aoplicati,,n was nf the

picture-tr[msmission velocity teus of times lower, *hnn the

transmission velocity of the ordinary" 'oroadcaotinc '2"4eenter_.

With the first shot of tl.eoth,r side of the moon it

was .".]_e_ien_ to _)hr.tocra_h_,_::].arl_,_in po_sib!e ar,_r_nf its.;

unknowll surface. '£hi_ nece._,'_itatedcom_,let,_" _b.otoFro_hi,:_!_of

illumed qis¢, t},.eco_tr:'_'tof which i:_ _l'_-_%y_con_-i_b_';_b1.y

lo_,ro.rt}u_n _:ith a _id. illuuin<_nce_ c_'eatiug S}l_.dn_:_ !"ror_

• the to_2ovraphi_ det:_-il:_._"nr o better trnn_._in_ion of the

.....
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1ow-conLraot pictur_ nn _uto_mtic '_,ightno_s _dJ,,st_nt w_,

uued in tho phc:o-Tv apT,arat:J_f the tz'ansmi_;_:)n tubo.

Fnr reliable non-ndju_tm_:nt op_ratin_ of the _et o_

instru_,_ents in variablo conditions principles were opT_lied of

. q ,_°self-adju_ting circuits Coor¢Inntion a_d control of _rfor,_:_nce

of all the units, inrludinc electronic circ_lits, optical,

mechanical and photo-ehemiral devices, _ere iupl *_ented by

a special autorm*:cs and progra_ming system.

The photo-TV ap_Daratus, carried on the interplanetary

station, "_* tcins th_ f_llowin C main equinment. Photo-c_mora

with tw nbjeetives of focusing d_st_nce 200 and 500 m:,1,by

means of which simultaneous shots were made in two different

scales. Objve_ive with the focusing distance 200 sm produced a

picture of complete disc. The l_rge-_ .:. -icture, produced

b.v the objeetS;e _,,ithfocusing distance 500 mm, was _-ond
i

the limits of th-_ phofo a _ showed a more detailed picture of

the part of t_., lunar disc. i

%'he photos were ta_e_ with auto,natic ch_mge of ex_cc.ure

for obtainin_ negntlves with best den_;itie_ and the taking

contin,:ed for shout 40 r_inutes, ond dtl_ing thi._ t_me :_ulti_le

pict_]res were tnhen of the other _Id£_ of the l,omn.

The phctzgra;_hing bejun on ¢or_1_t,n,lr_!C_a!, :_fte.rthe

obje¢;tives were si;:hted on t},e _oon. The. _hole subsequent

proce:;s of shootihg and fil,_ processing wa_; auto_,,:_ticin

I

sccordnhP _.%'_ithpreset pr-grsr_. 'fh_ Dicture_ w_re La_=en on I
1
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a o!,+,cial 35-ram filr_, noant for dt_velnpinf, at hiyh tem!_or:,ture.

To prevent fi_m fo_ un_r the effect of cosrlic r_idi_,tion

a special protection wa_+ p,-evided, chnaen on bc_sis of

investigations, conducted i>y m_:ans of Soviet artificial

satellites and sps:e rockets. +_
I

At the end of shootinc the Cilm was fed _nto a small

siz_ device of autom;_tic processing, _there it was developed

and fixed.

A special process was used for developing, providinc

for a low dependence of the negative parameters on temperature.

_ecess_ry measures were taken to prevent disturbance of

processing in conditions of weightlessness° after development

the film w_q dried and the ,,_oisture absorbed, x._hich assured

a long-tert_t safety _¢. the film. At the end of development

the fil_1 _as fed into a spee_+al casset_." "_" prepared for

the transmission of the picture.

Pre-ex+_osed on the film were test signs, n part of which

was developed on the earth, an[ the other part developed

aboard the station during develo_ment of the pictures, taken

of the otht,r side ,_f the moon. 'J'hese signs wex'e tran,"+_mitt_d

to the e_irth _nd made it po_:siblo to control the shootinc,

_evelopr, ent sad transmi,,_nion or the ,_ictuPe[;.

To convert the |_icture on ne_.tive f_im into electric i

signals the use wa:+ of electro,_-ray tran.'_mittiny, tt+be_; of i
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multiplier.

%'he tPsnsmlsslon of pictures to the e_rt) was acco:_nli:_hr._!

!' in the same way, as in transmi_slon of cinef,±mn to TV contcr_.

_conomical low-frequenoy scanninc devices wore used for

deflecting the ray of the electronic-r_y tute. Amplification

and formation of picture signals was accnmpli_Imd by a

specially developed narrow-band stabilized nr_plifi_r t_ith

automatic compensation for the variation effect of negntive's

density on the output signal. All the circuits were mostly

on semiconductors.

Picture transmission was arranged in two condition_-: slow
1

transmission at great distances and fast at shorter distance

on approaching the earth. I

Depending on transmission conditions the TV system made I

it possible to chan_e the number of lines, into which the

picture disintegrated. Maximum number of lines was u_to qc(x)

per one exposure.

The transmitting and receivinc c_c(_nning dcvice_ '.,ere i

s[/nchronized by t,method, tchich a:;rured }_icb _nti-interference I

stability and reliable perform(u,ce of the app;_ratuu.

I

Pictures of the moon were tr_nc_'_itte,9from the automc_.tlc
q

interp!onetary station ales{, the r_,d_o-communicotion line, I

which ,,_ervedc,.tthe same time for measuring orbital p(_rameters

of the station itself, namel.y: dictanee, velocity an,] anC_!:_r i

.-!

.... • /
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o££ o£ vo_rioun doviee_, abo_pd l'.ho _;t_t.%_n _,_.l eh,_Ce in

of ._;;-,¢cial¢omr:_md:; alon/_" the o_,,_o rndio-line.

Trane, ui_,sion of the moon's }°,ieture_; an:I all othe_

f_!nctions in radio-co_unication line with the c._atlon _,_er,_

ir_plel,ented b_ continuous er,_ission of radlo-wave_ (in contrast

to impulse emission, used prev_ousl,j in so_e cases). 'fhis

combination of functions _n a slncle line of _adio-communic{_tion

with continue'as emission has been executed fo_ the filet time

and made it possible to a._su_e n re:iable rndio-cn_,,r_nic:_tio_

upto msxinum distances at _. minimu_n _cnerb._-consume:rich on

board.

'fhe line of radio-communication with the _tation con:_i_'_te4

of two parts& earth-station line and station-e._rt}, line and

incl_ded comr_and receivers, ._o_,:erfnl t_:_n,-_itter_, hichl,v-

sensitive receivers and recorders, ,gntenna,syste_ ot Uround

points of rndio-communic:_tion, as well ns tran'_mittcrs,

receivers and antennas, c:_'ried on the inte_'_-l_netnrv r.t:_tiO_o

Besid_ the station carrie._ ,_'.o_:._:.'__nd_eceivers and ',",_C_a:_

r_dio- t_ch._xs._l devic,-s.

both abo_,rd _nd _t t_I'oun(l-_)oint_ wa_; du))lic_ted t,_ _nh-ncc

re!ic, bi].ity of co_,munication. ._n Lh,. o:_:;eof failure, of one

of the radio-technical device, s on boc,.rd or de_.let!o,:_ of i_:;

_ {
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perfovr,_nee re.soupcon Jt could be xeplnced by the rooorve

device by _ivinF appropriote corer,and from the l_r'oundcontrol

center.

Th_ moon's _n.cturen were tr,_i:sP_itt_don commands from

the earth. '_he_e ¢_mmands switched el: power supply of the TF

set on b._ard, drmrin_ of film nnd cut-in ,;f the TV set to

transnitters on bo_r_!, as a res It brirhtness variation was

transsitted to e_,rth along the lines, into which the _icture

decom_G_es.

The total volume cf scientific information, transmitced

alon_ th_ radio-cmamunication line includinE oictures of the

moon, c.reatly exceeded the volume of Information, transritted

from the first ,_nd _econd Soviet spBce rockets. For reliable

trar.smission of thi_ informut._on in the orenence of consider:_ble

noi:_e level of co_r_ic radi:,tion n s_eci,_lly effective metho_

was n_pi.i,_.dof r-_dio-com_unic;_tion, m_cur£ng minimum connumption

of energy fr¢#_ the power _u_)ply sources on bo_rd.

For econm_Izinc_ _ioctric energy umber of tr_ns_itter{_

on board war, fixed at few watts. In receivin_ nnd trr,nsmittinc

radio-_et on board the u._>owar. of _e_iconductor_ and other

modern detnils ..d material, spocial att-.tion was pai,! to

obta_ninl_ minimum volume ond _vei,:htof device_.
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Difficulties, connected with providing relisble

radio-communication with the interulanetnry automatic etntion

can be imagined, if it is estimated, whet portion of power,

emitted by radio-trannmltter on board, comes into ground
!

receiver..tTo avoid break-down of radio-communication with the

station on it_ return, the station's antennas enit radio-signals

uniformly in a11 directions, so that the power of emission per

unit of _urface will be sinil_r for all the ooints of imagined

sohere, at the center of which is the station.

The receivin_ antelma on the _round _ets a part of the

emission no_er, detcrminat,le by the ratio of receivin_ antenna

effective area to the surface of snhere with radius, ecual to

distance from the station to receiving point. Therefore, for

reception of sipn;,1_ frc_ the station the receivin_ antennas

are very large.

However, even in this c_s_ with mnximum w£thdrowal of

the _tntion from the enrth the r_ceivable D_rt of the emission

_.ower from tronsnitters on bo_rd is I00 million times lower,

than the overnp, no,_er, received by the ordinary WV receiver.

The reception of these wetd- si_n_Is r,.m:ires highly-sensitive

receivers wit}. low level of output noise.

The n,oines .t the outnut of pround receiw;r _re made

u,, of cosmic r._dio-e_i:;sinn nni_.s, received by the vntenn_,.

00000005-TSD02



I

i I
i i '
, i i

- 409 -

and natural noi_e_ of receiver, which wore reduced to a

. minimum by a number of special measures. Decrease in the

level of noise, as a rule, i_ bound with reduction in the 'i

rate of information transnission, i

Due to above stated the anplication in the radio- i

communi-ation line was of methods for processing and transmission

of signals aboard the station and at _round receiving center,

at which the noise level is rcduced to a maximum extent with

retention of admissible rate of transmission.

Economics use of power sources aboard the station, presenc_

of radio-communication line with continuous emissior and

combined functions, application on earth of special reception !

antennas, high sensitivity of receivers, special methods for

processing and transmission of signals - all this enabled to

assure reliable radio-communication w_th the automatic

interplanetary station, unfailing action of command radio-llne

_nd systematic taking of the moon's pictures and telemetric

scientific information.

&ignals of TV picture, received by the ground reception

center, were recorded by various devices, wh1"h assured the

necessary reserves and made it possible to monitor the

transmission an4 %o elimin:ite the specific disto, tions,

caused by the specificities of the radio-communication line

and recorders.

00000005 TSD03



! i ii !
I i

- 410-

Signal f_xin_ of the moon's _icture was on special

recorders of TV pictures on the film, on magnetic recorders

with high stability in the travel sneed of the tape, on

sclatrones and on devices of open recording of the picture on

electro chemical papers Material, obtained from all types of

recording, is used in the study of the invisible side of the

moons

By means of a TV system, set up on board of the

interplanetary automatic station, the transmission of pictures

was accomplished at distances of upto 470 thousand km. Thereby

the possibility was confirmed experimentally of transmitting

in the outer space at super-distances of half-tone pictures of

high clarity without any appreciable specific distortions in

the porpagation process of radio-waves.

The Invisible Side of the E|oon.

The period of the moon's revolution about its axis

coincides with period of its revolution _round the earth, _nd

therefore the moon is always turned to the earth with the same

: side. In distant past, millions of years ago, the moon

revolved about its axis f_ster, than now, completin_ one

revolution during a few hours.

i Forces of tidsl friction, induced by the _ttraction of

the sun and the earth, decelerated the moon, by _rolonging

the period of its revolution obout the sxis, and made it

27.32 days.
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Until now the maps could be composed only for the

vinible from the earth region of the moon, telescopic study

of which is continuin_ for the past 3_ centuries. Denoted

on these maps are circulnF mountoins, mountain ranged, dark

areas of lunar soil, called l_ares, and other formations.

Visible from the earth is not exactly half of the lunar

sphere surface, bat somewhat more than half, namely 5_. In

this part of the moon many formations are right at the edge of

the visible disc and hence coul_ not be studied in detail due

to high perspective distortions. The fact, that slightly more

than half the disc could be studied from the earth, is explained

by the presence of the so celled librarian of the moon, _.e.

by the swaying of the moon for terrestr_81 obsebver.

Pictures of the moon from abocrd the interplanetary space

station were taken nt the moment when the station was on the

line, connecting the sun nnd the moon, i.e. when t_e moon for

it was a fully illumed disc. On photograph the boundary

between the visible and unvisible sides of the moon is shown

by a dotted lines.

!
Obtained on the photo_ra_)hs was _ part of the inrisible

from the earth surface of the moon ,nd n _all re_io_1 with

81re_dy known formations. Presence of thi_ re,ion on the

photos made it po_sible to tie the never previously observed

! objects of the lun(_r surface to the known nnd, in this way,

to deterr,ine .heir selenocraphic coordinnt_s. I
I

......... i - ......... _'........ . :,,o :i_ o _ . _........=__-' ::'-_-:_"=7__!_,=,_:=_:,,_:_i_
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Among the obJectu, photographed from aboard the
i

interplanetary station and visible from the earth are the

Hare Humboldtianum, Mare Crisium, Mare |larr,inis, Hare Symthii,

part of the Mare Australe, ere,

TheBe seas, lying right on the edge of the moon still

visible from the earth, seem to us due to perspective

distortion as narrow and lonz, and their actual form was until

undetermined. On photographs, t_]:en from the interplanetary 1/Low
i

station these seao lie far from the visible edge of the moon,

and their shape is very little distorted by the perspective.

Thus, for the first time it wasppossible to see the actual shape

of a number of lunar formation.

It is noticeable, that on the available photos of the

invisible part of the lunar surface the predominance is of
I

hilly areas, whereas the s_as, similar to t ass on the visible I

part, are very few. Clearly defined are the crater maria,

lying in the southern nnd ecuntorinl regions.

[_ut of the maria, located close to the edge of the

visible part in extreme foreshortening, cl._ari:; distinct in

pictures nlmost without distortion are the Mare ltumboldti_nun,

_;are Marginis, Mare _ythii and l'_are Australe. It was found,

that considerable part of the Eare Australe is on the other

side of the moon, moreover its boundaries are of irreg1_Inr

sinuous shape.
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Mare Smythii hns . more rouw_ shape in com_nrison to

Mare Austr_le, and a hilly r_gion is deeply .ntrenchod into

its southern aide. _he flare _arginic is slightly extended

northward, vnd in the opposite to flare Crisium direction h_us

a depression.

The Mare llumboldtianum is of a unioue pear shape. The

whole region, adjacent to the western edge of the other side

of the moon (i.e. to Mare Mnrginis), has an intermediate

reflective capacity between the hilly regions and maria. In

reflective capacity it is similar to the region of the moon

between the craters Tycho, l'etavius and litre Dectaris.

SS_ from the Mare l!umboldtianum on bourdary of the above

region is a mountain range with total extent over 2OOC km,

passing through equator and extending into southern henisphere.

Beyond the hill ranc ,_extends a wide continent with high

reflective capacity.

In the region between 20° and 30 ° q and q40 ° nnd 160 ° _

lies a crater s_s about 500 l-,min di_.ter. In the southern

p_rt the crater terminateb in n b_,y. In the southern

hemisphere, in ares with coordinates --30° latitude and + 130 °

longitude is a large crnter over 100 km in diam(_t_r with n

dark bottom nnd _ bPight ccntrnZ hu71mock, surrounded by r_

light-color wide swell.

i

q_- -- _ ........ _1" I II i ..... III IIIIII
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East of the above range, in area +30 ° I], in a group of

four cr_t_r_ of medium size, the largest of which has a

diameter of about 70 km. South-west of this group, in area

with coordinates +10 ° latitude and +110 ° longitude, i_ an

individual crater of round shape. In the south,_rn hemisphere

at the western edge are two regions with sharply reduced _!

reflective capacity.

Moreover, the p!otographs show individual regions with

s!ighly higher and lower reflective capacities and numerous

fine details. It will be possible to fix, the nature of

these details, their shape and size, after an intensive study

of all the photos.

The fact, that for the first time it was possible to

transmit a TV picture of the invisible side of the moon from

aboard the interplanetary station, opens out the widest

possible nrospect_ for the study of planets in our Solar

System.

The flight of the _hird space rocket has opened a new

page in the history of science. Penetrating into outer snace

the Soviet rockets will be sending now to the earth not only

the information regarding physical characteristics of the

interplanetary medium and celestial l_,min_ries, but also

picture_ of celestial bodies, p.st which they are flying. For :_

the first time TV trnnsnission was accomplished of pict.res

i̧ ,
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from distances of hundreds of thousand k.. The widest

po_uibilities are opened out for _tronor,y, which now c_n

bring its instruments close to celestial bodies.

The first Soviet automotic interplanetary station makes

ev,ry Soviet citizen pround of our great Socialist Motherland,

of advanced Soviet science and technique. It causes admiration

of all progres ive mankind.

"Pravda", 27th October 1959.

TH;IR h'A_[ESHAVE BEEI_ II. OITALI_D.

A conference took place recently of the Presidium

Commission of the Academy of Sciences USeR on suggestirns for

naming the newly-discovered formations on the other slde of

the moon. During the scientific study of the photographs, i

obtained of the other side of the moon a number of new formations

were fixed, which have to be _amed. The commission has found

it possible even at the present stage of studien to confer on

the craters and oirques the names of outstanding scientists" i

Jordano Bruno, Jules Verne, Hertz, Kurchatov, Lobachevshii, i
i

Hsxwell, Mendeleev, Pasteur, Popov, Sklodovskaya-Curie, Tsu !

Ghiun-Chi _nd _dison.
i

The Presidium of the Ac_dpmy of _';ciences U_git hen confirmed i

the suggestion. I
I

1

, !
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The minutes of Commia_ion w|lJ. be forwarded to Internpt_nal

e

Astronomicnl Society.

Jordano Bruno (1548-1600) o great Italian philospher,

materialist and atheist, daring critic of scholastics, fiEhter

for science.

Fi_.13. Naming of the newly discovered form:,tion on
the other Bide of the moon (formations surrounded by
dots are visible 'from the earth).

q- Hare Humboldtinum; 2- Jord_no Bruno; _- hare Gri_iuml

_- Hare _oecundit_tie; _-._"li_ Curie, 6- llax_#ell; 7- Lomonosov;

8- Edison; 9- H_ _er_inis; _O- Nal_r; 11- Hare _mythii;

q2- Popov; q3- Hertz; 1_- Lobach-vskii; qS- Sovetskii R_nge;
16- "2urchatov; 17- flare of l+1o_:o_,_;qS- _BU Chun Chi; 1_- Hondeleev;

20- Pasteur; 21- _kladovskayr-Gurie; 22- Telolkovekii; 2_- Jules
Verne; 2_- Flare of Dream.

00000005-TSD10
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Jule{1Verne (IBfi_-1905) - outntandln_ French writer,

author of widely-known science-fiction books.

l+._rtz,lienrich 1+udolf (1857-1894) - +_nou.s Get _n i
!

physc ci+_t. 4

Kurchatov_ Iror Vasil'evich (1903-1960) - one of the most

I

outstanding physlci:_ts-scientists of our times. Greatest

specialist on nuclear physics. ":1i

Lobachevski_ _'ikolai Ivano "ich (1797-1856) - great

Russian methem_tician, creutor of the non-Euclidean _eo,etry.

Haxwel_James Clark (1831-1879) - famous _nglish

physicist. One of the greatest physicists theoreticians of

the XIX century.

_lendelee_ Dmitriy Ivanovich (1_3/_-1907) • _reat Russian

scientist-chemis, DiscovereC periodic law of ch_mic_l elements,

which is a naturally-scientific b_sis of the modern science of

sub_t_mce.

Pasteur) Luls (I022-1_95) - great French scientists, w}_o

initiated development of microbiolo{_y as an independent science.

Popo_ Aleknnndr Stepanovich (1_59-1906) - f_noun Runsian

_ci_nti_t, inventor of radio.

SklodovcL-ayn-Curi_ _l_,ria (1867-19_l+) -- i_olish in

n_tionality, worked in France. Became fanous by discoverin_

radioactive elements _radium and polonium), v,hich v_as the

• initial point of all contcmpor_ry nt'.cl,,{+rnhycic_) and cho_i,_tr_

.. _,-'_-............... :,,_ -........._ ...... A.==_
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T_ Chun-Chi - famous Chin.so m_th_r:antici,m antl

astronomi_'-t, who lived in the V contury,

S¢_ison.Thomas Alva (1,_47-1931) - famous A,._ricon el,.ctro-

technician, inventor.

"Pravda", lath l_:arch1960.

In accordance with investigetion program of the outer

space and planets of the Solar " aoystem space rocket toward

the moon was launched in the Soviet Union on 2nd april 1963.

The last state of the rocket was initia!l._ placed into

interr,ediate orbit of the artificia_ earth satellite, then

started and ca_le out on precalcnlated orbit.

The space rocket carries an automatic station "Luna-l_"

weighing 1422 kg. "Luna-4" will reach area of the soon after

three and a half days.

All the inJtrmm_nt:,tion aboard the automatic _tntion

operate_ normally.

Tr_cking of the ,_tation, _,ram-ter determin_tion _f it_

path I ?.ception nn tb_ e_rth of scientific information are

being carried nut by a special measuring complex on the

territory of the Soviet Union.
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J I 1
i , i ! I i

i P

I I I i
i I ii i , i • i i

- 419 -

According te results, proc_,snd upte now, th_ trajectory

of the _ut,mtltie _t,,ti_--in--_1_:_ t_ c:_u1_Jt_-d.

At 16 hours Mosco,_ time on the 2n,I A,_ri! 1963 the :_tl_t_on i
i

was 50,486 km from the earth _bove a point of terre._tri_l I
I

surface with coordinates 122 degrees 37 minutes Z and 38

degrees 56 minutes N.

"Pravda", 3rd April 1963.

At 4 hours 24 minutes on the 6th April the automatic

station "Luna-4" passed above the surface of the moon nt

8500 km.

Experiments and measuren,nts corducted by means of

"Luna-4" are completed. Radio-communication with the station

will continue for a few days.

An exten,"_iveexperimental material has b,_en obtained,

which is of great significance for resolving a number of

techn_%c81 problems, connected with the conquest of the moon.

The measurer,_ents d_.ta _re being proces_ed and studied in the

science center of the country, conducting investigations of

the outer space. 1

In its further flight during 1963 the "Lun_-4" will be i

revolv_n_ _round the e_rth on extended orbit, l_;_,xinum I

withdr:_wal of the station from the earth on the fir,';t I

> .i
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r+_vo_ution will b. about 7hO "f;h_un_r,_i kin, minilaurl- +d)out 9C)

thou_and k_. Due to nttrnetlon of thr. _u_ rind th_ moon th-

orbit of "Luna-4'* will ,_vnntually be con:_id_rnbly ,li_tu<rbed.

as a r-su!t the _tt+tion will be 5_yon,l the _ph_re of t,_;'r-ctrial

attraction and will become _'111{_rtifi¢is1+:_:,tellite_,f _,he _m_,.

This concludes the TA_ co,:+munique on the orbiting of

"Luna-_".

"Pravda*', 7th ,_ril 1965.

'?ASS .COlihUI_IUZ "LUE,.-y' I_:,F_IGHT.

In accordance with the _ro:-ram for investigations of the

outer spac_ and olanetn of t_le Solar System a _pace rocket was

launched i_ the Zoviet Union on the 9th of May 1969 toward the

moon.

The sgace rocket carries automatic station "Luna-5"

weighing 1476 kg, equigped with instruments for scientific

invemtigat ions.

The launching was _:¢omplish_d by m,an,_ of a multistage

rocket. The las¢ stage was Initiully plaped into interm_,di_te

orbit of the artificiol earth satellite, th:re;,fter in accordance

with preprop:ramming plac,-d th_ m*tormtie _t:_tion onto

prescribed lun,.r trs.ioctory.

Th. cut-in of t_.Ior_.tric, mea_;uring L,nd _e'leutific

,: in::t, ru,_nts is autom+,tic, in +_ccordsnce with the f!it:ht

program, a,_ well as on co_and_ from the e_:rth,

,/h-

I -- ..... = ............. ' _ ........ _" =1 1 : +'i _ ....... I " ' + llll II ,_ 'u "'""" -- ..... I II-- "- I I II l
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Flight observation of "Lun_-5", orbit_l pn_n_..t_r_

deter_inntion, r_ception on earth of _ci_ntific infnrm_i_n

are being conducted by n _ecinl m_nattrin_ complex. The

trajectory of "Luna-5" is clone to cnlcuXated.

,it 22 hours ]:oscow time on the _th of May 1965 the

"Luna-5" was 110 thousand km from the earth above a point of

terrestrial surf_lee _ith ec.,_rd_l_t,_ _I°IO * E and I_°34 ' N.

All the instruments aboard the automatic _tetion "Luna-5" are

operating nor_ally. The coordination and computing center is

conducting processing of all the incoming information.

"Pravda". lOth ]4ay 1965.

F.IGh_.TAGS {,[..IJ....U3 [A! T_[_ ""_ '-...._.....OF "LUI;A-_" "_"

On the q2th of La[, 1965 at 22 hours 10 minutes _ioscow

time the attend,tic station "Luna-5" has renchod surface of the

moon in the ar.a of l;are Nubium.

During the flic:ht and on the approach of the s_ation to

the moon an enormou_ volume was obtained of inform_.tion, rem_ired

for further development of a system for soft landing on the

surface of the moon.

"Pravda", 13th I"iay1965.
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TA;-;SGqi,i-_:II_.U_,"LUIIA'6"---.I_: OR;lIT.

In accordance with the program for investicntions of the

out,_r space and planets of the Solnr Gystem a _pace rocket was

launched on the lunar trajectory on the 8th of June 1965 from

the Soviet Union,

The space rocket carries automatic station "Luna-6"

weighing 1442 kg, equipped with measuring end scientific

inatrur_,nts. The launching was accomplished by moans of a

multistage rocket. The last stsge was initially placed into

intermediste orbit of the artificial earth satellite, and then

in accordance with preprogramming placed the automatic station

on the urescribed lunar trajectory.

With pr_scribed traj,ctory the flight of the automntic

station to the moon will continue for about three :md a half

days. The telemetric, measuring and _c_entific instruments

are cut-in automatically in accordance with the flight program

and on radio-co,_r,ands from the earth.

Tracking of the automatic stntion "Luna-6", parameters

deterrlin_tion of its trajectory, reception on the e_rth of

scientific information is conducted by a special measuring

complex. The trsjectory of the autometic station "Luna-6" is

c±u:_;a to prescribed. I
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At 13 h_ur_ Moscow time on the 8th of June 1965 the

station "Luna-6" was at a distance of 21 thousand km from

the earth above a point on terrestrial surface with coordinates

160021 , _ and 36053 ' |I.
#

All the instruments aboard the at_tomatic station

"Luna-6" operate normally. The coordination-computing center

is conducting processing of all the incoming information.

"Pravda", 9th June 1969.

TASS COI_.iIU!<I_UEON TI[_ F.IGIIT OF AUTOhA_TIC
STATIOR "LUNA-6"

During 8-9th June 1965 there were 12 periods of radio-

communication with the a_to_ntic station "Luna-6", in the

process of uhich (I comr,_nds from the earth the station

systems were controlled, the trajectory measured and telemetric

information _vas received.

During this time ex_)eriments were conducted on the

operation of a number of the station's systems. The obtained

data have shown, that the radio-control trajectory,

radio-control and independent control syztems assure nori_al

performance of the station. It was fixed, that ostro.-

orientation systems h_ve made it possible to carry out all the

required mnneuvring of the station. The measurements have

shown, that the flight path is within the li_its of prescribed

deviations.

O0000005-T£ na



At the end of the clay on the 9th of June 1965 during

the trajectory correction cf "Luna-6" _he station's systems

accomplished normal orientation, starting and operating of
t

motor, llowever, the command for the cutoff of the engine _ms

not fulfilled, and as a result the flight path of the station

deviated from prescribed.

The station will pass the moon at 160 thousand km.

Radio-communication with the station is steady. Testing

of the station's systems and the scientific experiments

continue.

"Pravda", 11th June 1965.

TAS3 COMMURI _UE "LU;_A-7" I_ FLIGHT.

In accordance with the program for investigations of

outer space and planets of the Solar System a space rocket was

launched in the Soviet Union on 4th October 1965 into a lunar

trajectory.

The space rocket car_'ies automatic station "Luna-7"

weighing 1506 kg, equipped with m_asuring instruments for

scientific inves tigetions.

The launching _,_asaccompli,';hed by means of a multista_e

rocket. The last hinge of the rocket w_Js initially pl:_ce(]

into intermedi_te orbit of th. _rtificial enrth s_tellite,

O0000005-TSE04
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thereafter in accordance with preset progrn,_ nlaced the

automatic station into lunar tr_jectory.

The cut-in of telemetric, measuring ana _cimtific

instruments is automatic in accordance with the flight program

and on radio-commands from the earth.

The tracking of the automatic station "Luna-7",

trajectory parameters determination, reception on earth of

the scientific information is conducted by a special measuring

complex. The trajectory of the automatic station "Luna-7" is

close to prescribed.

At 17 hours Zioscow time on the 4th of October 1965 the

station "Luna-7" was at a distance of 67,300 km from the earth

above a point of terrestrial surface wiLh coordinates 113°2 E

and 13020 ' N. All instruments aboard the automatic station

'qJana-7" operate normally. The coordination-computing center

is conducting rrocessing of all the incoming information.

"Pravda", 5th October 1965.

The aqton_Ltic ,nt,_tion"Luna-7" }ms reached the moon's

surface on the _th of October at 1 hour O_ minute_; 24 _;ecnn,l_

llo_co_, tim_ in the ared of Oceanus Procell_a-ttm, _,_e,_t of Eonler

crate_',

O0000005-TSE05



After correction, carried out on the 5th of October,

the majority of operations, required for the soft landing,

were implemented in the approach to the moon.

Sor_leoperations were not fulfilled in accordance with

the program and required additional finishing.

During the flight of the automatic station "Luna-7" a

lot of practical data were obtained for further work.

"Pravda", 9th October 1965.

On the 3rd of Dece_ber 1965 launching was accomplished

in the Soviet Union of automatic station "Luna-8".

The main designation of the station is further perA_cting

of the elements in the system for soft landing on the moon and

scientific investigstions.

The station weighs 15_2 kg. It carries scientific,

telemetric and other me_suring instruments, which are cut-in

automatically in acc_rd_nnce with the flight program and on

co_ands from _hc earth.

P:,elimin_ry results of measuring processing show, that

f:,e station'_ trajectory is c1_se to nre_cri_cd. A].I the

instruments aboard the station operate nor_nl]y.

O0000005-TSE06
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The trncT:ing of the flilqht i._carried o_, by n _necial

measuring complex.

The coordination and computing center processes all the

incoming ;nformation.

At 18 hours Moscow time on the 3rd of December 1965 the

station "Luna-8" was at 45,670 km from the _arth above e point

on terrestrial surface with coordinates 41°19 ' N and 83°21 ' E.

"Pravda", 4th Decenber 1965.

TASS Cc_I_EUNI_IUEOl_ COioipLZTION OF FLIGHT

BY STATION "LUNA-8"._: .. . , L,

On 7th Decer,ber 1965 at O@ hours 51 minutes 3° seconds

Moscow time automatic station "Luna-8" reached surface of the

moon at a point with coordinates 908 ' N and 63018 ' E.

On the station's appro_ch to the moon composite checking

was conducted of the operation of systems for soft landing.

The checking has sho_,_nnormal operation of the station's

systems at sll the stages of the lunar landing, except the

final. As a result of "Luna-_" flight further step has been

made to sccomplish soft Innding.

"Pravda". _,th December 1965.

O0000005-TSE08



1

! I I

i

- ka9 -

FROM TtI_ C,;|';TItAL GO:;LTTT_E l_,F T|i_ Ci':3U

The Central Committee of the CP_U and the Gcuncil of

Fiinister_ IJSSR inform with deep regret, that on the _4th of

January 1966 at the 60-th year of life suddenly expired the

greatest scientist and designrr in the sphere of the -ocket

technique and space investigations Academician Koro_ev Sergei

Pavlovich, member of the Presidium of the Academy ef Sciences

USSR, member of the C_Sb, t_,ice Hero of Socialistic L_bor,

laureate of Lenin premium.

Central Committee of CPSU Council of Ministers _SSR.

"Praw_m '', 16th January 1966.

AODR_:53 OF COMRADE tQZLD_[SH I[.V. AT A ;!OLRi!IFsG MLZTIhG.

Comrades '

Unexpected loss of a r_mar_.'able son of our people, the

gre;_test scienti_:t and desi_:ner in the sphere of the rocket

technioue and invest__gations of outer sFace , Acader_Iciam

Eorolev Sergei Pnvlovich fills our hearts with great sorrow.

Our country and the whole wmrld _clence have lost a

scientist, with whose name will be linked for ever one of

the greatest victories of the science and technique - the

start of the era of mastering by monkind of the out,r snace. ]
!

_ *e2 0
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,_.i',Koro1_v being o youn;- s_enti_t in 1932 imbuad

with ardent faith in Tsiolkovskii's ideas of intorplnnet,_ry

f]ights and mastering by mankind of the outer _pace _ ;gun

working in the sphere of the space-rocket tachni_ue and

became one of the leaders of the largest scientific a:,d

technical groups on _eation of this technique.

Devotion to the cause, unusiJal talent of the scientist

and designer, ardent faith in his ideas, tireless energy and

outstanding org_nizmtiona! capacity of the Academician Korolev I
l

have played a great role in the resolution of comnosite

scientific and technical problems, blocking the way to the

development of the rocket and space technique, lie had a great

gift and daring of the scientific and technical foreseeing,

and this assisted putting into practice the most difficult

scientific theory projects.

Ser_ei Pavlovich Korolev was an outstanding designer of

space-rocket systems, which assured .chievenent of the main

stages i: the investig_ition of the outer space. This was the

first :A-tificial earth satellite - beginning of the space er_,

many satellites, which created new epoch in the physical

properties study of the outer _pace, first flight to the

moon, orbiting nround the _oon and photo_r,:,_hi_w,, of the other

side of the moon, :;pnccn),ip-'._,qlit_ _,_,Ithe firf:t in the

world m.nned flight into :_[.:,ce,£irst e:¢it of _ _an j_to

outer space.

O0000005-TSE10
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|iany n_ontifi: ant1 technical ideas of _.1'. Korolcv wore

exten._;ively used and developed in rocket and space technique.

f;e trained many scientists and engin_rn, working today in

various scientific and designing orr_oniz_tions.

S.P. Eorclev had devoted his life to the selfles_ service

of his Motherland, to development of the advanced science and

technique of our country. His great talent, inexhaustible

energy and warm heart have made him deeply respected by any

one who knew him, who worked with bin. Acaddmician Sergei

Pavlovich Korolev is one of those remarkable scientists of our

culture. His work deserves deep _ratitude in our country, of

the entire Soviet people and w_s recognized by Government,

which confered on him highest decorations.

Memory of S.P. Korolev and of his contribution _o science

and technique will for ever remain in the he8rts of our people

and in the history of the z_orld science.

"Prnvda", 19th O_nunry 1966. (TA35).

On 31st Janusry q966 launch,ng x:a_ accomDlish,d in the

Soviet i;nion of the sutom:,tic station "Luna-9". iI

The station c,_rries scientific, telemetric :+n, otb,,r

measuring in:_trumentstion, which is cut-ih _ufoT1_ticall_':in

%

j

.2 " = _ :<'_ o o ") 6, " . ...,,_:_;
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sceordsnce x#ith the flight pro_:ra,_,as well _ on csmr_snds

from the earth.

The station's flight is beinz tracked b;t a special

measuring complex.

The preliminary results of the measure eats processing

show, that the lunar trajectory of the station is close to

prescribed. All instruments aboard the station operate

normally.

According to data of coordination-_ozput_n_ center, at

18 hours Moscow time on the 3qst of January _ith coordin_tes

49030 ' IIand 74 ° E.

"Pravda", qst February 1966.

LA_D:;D ON THE blOON.

On the 3rd of Februnry 1966 nt 21 hours 45 minutes 30

seconds t:oscow time the auton:>tic station "Luna-9", launched or

the 3qst of January, perfori_ed a soft l_nding on the surf_ce

of the moon in the area of Occanus l.rocell:mu_, _,,e._t of Reiner

and _}nrius craters.

Radio-communlcation _,'iththe _tation on the soon's

surface is steady. The tr:,n_nirsion is carried o_ frcqtw,ncy

1_3.53 _ mecucycles p_r second. Instru,_ents _bo_rd the _::t_tion

oper-,te nornally. The next period of radio-cm_unicr, tion will

O0000005-TS E12



t:d:e t;1L-,eo _,rom O hour¢" re. O hours 14 minutec |..or_eo_.r time on

the l_th of trebru,,ry.

"£rawlo", _th Fobruar-, 19(_,6.

after a nucc_ful accomplinbmont of the _oft Inn_in8

on the moon's _urface, _tmud_ radio-co_muniea_io_ was

established with the _ation "Luna-9". On t_e '_th of February

four periods of radio-conr_unicntion were conducted _,ith the

station of total durntion 3 hnur_ 20 minutes.

Durin Z these periods teler:etric infom_,tion _ns received

from the station confirmin_ normal operation o£ the n-j_te:_s

aboard. On the _th of February 8t h hours 50 n_inuEe_ :_onc9,.,

time command from the earth the ststion "Luna-9" begun ,_,cannJnC

of the lunar land6cage and tran,_r_ission of itc nicture to

the earth.

Information inco_.in_ free the :_t_tion i,-beinc Droce_:;ed

nnd _:tudied.

The successful i_plem,mt:_tim_ of the Drnfr_m by'"Lunn-n"

is the re.quit of succe,,_ive iuple.:_,,::t:,tio_:of tbr: ,q.:m , r_arked

for moon investi[_:_tions. The routin_ _riod_; of _,:,,_io-coH:::unicotion

with "Lunn-9" took elate on the _th of J'_cl_ru-_ryfrom I,"},ours

50 mintue_ and 5th Februory from 4 hourt:: [io_c_w time.

"Pr_wHa", 5th b'el,ruarv19g&.

,. _J _, o ..... , o.,o _/_.... ., ,,, . _ , ........ _ , . - ....... ,,-" ........--_ -. ='...... _ ,_ ..............o ,4__':--'_:,_% "::_.: . :_: _ ,,: ..... , .
_--:. ° _ 2 .o , _,_, o., .. $ ...... o . o °

#,. o . . -=,_._...................... ..... .... ,,. , o _/, " _ o o O ....... ', @ .....' ..... ' _ "
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e,_.nrtrueti_n of nut_:_q,:.tie_tation "Luno-9" nn_! {Leconpl.ish_.,i_t

of the _'oft !:l.!!d_n,_,o_ _hO moon.

DO,He C_!_FodOn, fr_nd_ I

Our Sov_:,t llot1_erlandl,_a:_"rit_,o_,_ _e_, pac,e in th_

hi_tery of the sp_ce co_lue,_t. C,n the _rd of Febr,mry _966

for the. first ti._e ir I,_i:'t:.,r:_:_soft la_,d[nc wa.'_occom_li,_hed

on the r:_oonof th,._ autom:_tie _t:.tin_ "Lu.a-9". From the

surface of the age-lon C sat,.llite of the em't_ a suec-nsful

besinnin c wz_s made of the radio-television trnnsmission. ?he

sccomoliuh;,ent of the zoft Innding on the _oon i_ an

outstandin c victory o_ the i;oviet _.cience :.nd techni._ue, bein[:

the most im,_ort..nt ":top in the cen_ue-'t of the space after the

launching- of t}_e first artificial enrth zateliite, first

manned f!i!,;htinto ._-..i_ace.first o::i_ of the m_:_eeman fro_ the

vehicle.

In resolvinc the prohl,,;_ of th,. soft ]:'.ndin_o._ the

moon the Soviet _cionti_t_ _n_1 der,icj_ers lind te follo_,:an

unbe._ten track, to r,.solve euite new for t1,e _=!_acetechni,,ue

,'.ue[:tions. And todai: _,it1__oy ;rod pr:[ae we ea_ _."orn the

_mrld. that the Soviet _uo_le i_ tl:oJ.rp,'":;i:_t_ntcr,-.tive

l_boP haw_ succe,_.sfullN ;,eco_nli_hed ev,,,_this. the _o::t

difficult problem.
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It _s signlficnnt, t!mt this scientific exploit was

accomplished on the eve of the XXIII convention nf the CP_ -

a historic event in the life of our Party and the entire

Soviet People.

The Central Committee of the Communist Party of the

Soviet Union, Presidium of the Supreme Council of USSh and the

Council of Ministers _:_SR warmly congratulate scientists and

designers engineers, technicians and workers, collectives and

organizations, participating in designing conotrueting,

launchinu and assuring flight of the automatic station "Luna-9",

all those, who by their selfless labor made possible new

important achievement in astronautics - soft landi':g of the

auto_Iotic station on the surface of the moon.

Glory to the Soviet hero-people, creator-people,

transformer-people !

Long live Communist Part_r of the Soviet Union - inspirer

and organizer of all our victories for t1_e good of the

;mtherland, in the name of the triumph of communism!

Central Com,,ittoe C_SU Presidium of Supreme Council

U_SR Council of Minister, 'iGOR.

"Prnvda", 5th February 1966.
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TO C_I_TI_A_COII|_ITT,_ OF CPSU I_REglDIUI4OF

GDP_:._,LECOI_IiCILUS_I¢ COUL_CIL OF MII;I_TZI(S
USER.

l . . L L t L L . • _ , , .

We, scientists, designers, engineers, technicians and

workers, participating in construction and launching of

automatic station "Luna-9", just as all Soviet people, are I

iproud of the great contribution of our socialist liotherland

to the mastering of cosmos, which has become possible due to

constant support and encouragement of our Party, Government

and efforts of all the people.

The flight of the "Luna-9" opens a new era in the

mastering of the outer space and the time is not far off, _hen

a man's foot will step on the moon. The whole world,_ecame

convinced in the great creative possibilities of the

socialist order.

The congratulations of the Central Committee of CPS5,

Presidium of the Suprume Council of U:I&R and the Council of

Ministers of USSR were greeted with great Joy in our collectives.

We warmly thank the Central Committee of the CPSU, Presidiut,

of the Saoreme Council of bbSR and the Soviet Government for

high appreciation of our labor and kind siwhes.

The results of our labor, terminated in _n,ccessful

flight nnd soft loading of the Soviet space vehicle on the

moon, we d,.dicate to forthcnr_ling XXIII cunvention of the

Comr,unist Party of the Soviet Union.

O0000005-TSF02
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We a_oure the Central Committee of C_SU, Precidiun of

the SupreMe Council of USSR and the Coupcil of Ministers DSSI_,

that henceforth also we shall persistently l._orkon the

resolutions of difficult problems in further mastering of the

outer space, to labor selflessly for the Glory of the Soviet

People, in the same na_e of the greet future of our Motherland.

"Prnvda", 6th February 1966.

TASS +o....DtI U+ "LUPA-9" Ct'I+TI+NU++SSURV]RY
OF THE LDN_R SURFACe.

The station "Luna-9" at point of lunar surface with

coordinates 708 ' I: and 64022 ' W, continues to carry out the

planned program of the moon's investigations.

During the period of cor_munication, which took nlace on

the _th of February from I_ hours 30 minutes to 19 hours _5

minutes |1oscow time, the station translflitted to the earth a

circular panorama of the lunar landscape. Moreover, on

radio-commands, transmitted from the ground center of space

communication, on selection of scientists a detailed review

was conducted of Indiwidual areas of the moon's stlrfsce.

The pictures, received on the earth, :_re of good quality,

The obtained information is bein[ _nslysed by the scientists

and will shortly be published.

............ +j
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On 5th February at 4 bourn the communication period _as

for reception of telemetric information from aboard the

station. Thi_ communication has shown, that p_rameters aboard

the station (pressure, tenperature, power-supply voltage, etc.)

are within the prescribed limits. The next period of

communication is set for the 5th February from 19 hours Moscow

time.

This period of communication will complete the planned

progran of the moon's investigation by automatic station

"Luna-9".

"Pravda", 6th February 1966.

THE GREAT ACEIEVEI LI!T OF IA_:I_IND.

The first Automatic Station on the Moon.
!

On the 3rd of February 19_6 at 21 hours 45 minutes 30

seconds 1zoscow time the Soviet automatic station "Luna-9" has i

soft-landed on the moono On the 4th of February on corlmand

from the earth the station begun scanning of the lunar

landscape and trsnm_ission of its picture to the earth. For

the first time in history a _ar-made space vehicle accomplished

a landing on the mnon in orde _ to tr_nsr_it scientific infnrm_,tion I
i

I

from its surface.

The soft landing cn the. moon - a celest:_.albody _-Jithout

at,_1on'ph,,re,_pr_ents on," of the mo:_;tdifficult t_;chnicnl
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problems of astronautics. Due to the, absence on the moon

of atmosphere, deceleration of the space vehicle prior to

landing could be implemented only by mean,, of the rochet

engine and is bound _,liththe need to h'_ve abosrd the vehicle

considerable reserves of fuel, comer,sing approximately half

1

the weight of the vehicle prior to deceleration.

For the soft landing on the moon it is necessary to

control the initial moment of the deceleration and the tErust

of the space vehicle during deceleration so, that velocity i

will be down to zero immediately before the touchdown on the

moon's surface. The fulfilln,ent of these conditions requires

special radio-s/stem of soft lan¢lin_ and correspondin_ fli_ht

control system of high precision.

Soft landing of the station "Luna-9" was preceded by

launching of lunar stations, which made it possible to perfect

in nrtursl conditions trajectory control system, radio-set

abrard, orientation reference system and independent control

devices.

Perfectin,_u soft landing of _utom_Jtie lum_.r stations will

enable to resolve the most importnnt nroblerl of obtaininF dnt_

about the physical conditions on the moon, its surface

properties and relief.
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/

Fig.15. Flight diagrar, l of the automatic
station "Luna-9".

I- Start 31.1.66; 2- Acceleration from the satellite
orbit; 3- Earth; 4- Trajectory correction 1.2.66 at
22 hours 29 minutes; 5- Landing 3.2.66 at 21 hours

45 mxnutes 30 seconds; 6- l;oon; 7- Sun rays.

Soft landing on the moon is a necesnnry step for further

development of astronautics and man's _instering of the moon.

The station "Luna-9" i:; made up of thre_ r_ai,lpsrts:

the autor,lutic station itslef, _._hichhas to be Innded on the

mocn's surface so "r,oftly", tb:_t the in_trunent_ in it would

retain their working ca_icit,'¢;Dro_ulsio_; syr,te,_, meant for

trajectory correction and deeelerl_tion on the flip,ht to the

moon; compartments containing fli,_ht c_,ntPol _ystem. A Dort

of control r.y:_temnot u_,ed during the cleceler,,tion i_; _i:_,o_;ed

O0000005-TSF07
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in two hanging compartments, repnrated immedintely prior to

the start of decelerating motor,

Automatic lunar station i_ an air-tight c_ntainer, which

carries radio receivers and tr_insmltters, programming (_evice

and timbr, thermal control vystem, scientific instruments and

power-supply sources. The station includes television systcn

for circular scanning with transr_issiou of the lunar landscape

picture to the earth. (More detailed information about the TV

system will be published separately).

On the body of the station are the antennns, _hich

automatically open after the touchdown, shock-absorbing system

to soften the impact at the moment of touchc_own, and met_l

lobes, protection TV set from possible shocks during the

landing and making the position of tl_e station More steady on

the moon's surface.

The propulsion system of the st_tion consists of rocket

engine with fuel-feed pump, c_ntrol ms,_b,_rsfor flicht

stabilizatioD ,_uring engine operation ;,nd £uel t_nks.

Control compartments c,_ntuin a set of ;z.,roscooic and

c_i:ntroldevices, el_ctrnn-optical arran[e_ent for the r_tation'5

orientation in fliMht, orbital r;_]io-c-ntrol, rifler f_r

operational seque_cing, :'_oft-landi.ui',_y'_tem, _o_,r-s,_',_,IE

_ource_ and orientation _:_te__ motor, i

O0000005-TSF08
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The constructive c_,noetion of the automatic lunar

station frith propul_icJn _yntem nnd control cor_p_.tnont_ i_

made in a way, that at the moment, precedin:_ touchdown, the

lunar station separates and comes down offside from the point,

where the propulsion syste _._cane aown.

4

¢
_x._¥_ue qSmo_am_u 8_m

_ /
• _,_,.,_.I _

OOtt,rmtme.cv,¢no Ko,,_am#e "'.',._ \l 7 _{

". . _- ,qk_ _,.;, _ "

Fig.16. Flicht dia;-ra_ of the automatic station
"Luna-9" in decelerrtion section 3.11 1966.

_- Ct,t-in of automatics for preparing soft landing;
2- Axis orientation of decelerating engine on lunar
vertical; 3- Cut-in of decelerating engine on command

from radio-alti_leter; 4- 2_ hours 4_ minutes 30 _econd=
touchdown point; 5- _oon.

The weight of st_tion "Lung-9" after in,_ortion into

lunar trajectory composerl 1573 k;. The f!if:ht di:,_ran of th_

automatic station "Luna-9" i_ s}own in fi/;urof_95 _I](_ 16,.

Typical for thi_ diai_rc.mare the fol!o_;inc fe:,tur_:

• !
'/: ................ _d

_:, _ - ,' ,, .. , , i , ,, ill i
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- at the first _tage of fliFht the carrier-rocket

inserted into orbit of earth satellite the o,_to,n,_tic

station "Luna-9" with boo'_:tcluster for the

subse_}uent boost off the satellite orbit;

- at the second stage _f flight the boost cluster

was started and the automatic ntation inserted into

lunar trajectory;

- the third stage _las the trajector:, orrection,

assuring impact of the automatic _tation _ith the

moon's surface in prescribed plains area of the

Oceanus Procellanum;

- the fourth stage of the flight - deceleration and

soft landing on the moon's surface.

The selection of 31st January 1966 for the launc_in_ of

"Luna-9" was timed for lunar mornin_ in the area of _ceauus

Procellanum. During the period of lunar morning the te_pernture

and conditions for operation of r:_dio and TV sets of the

station are more suitable. At the touchdown moment of "Lunn-9"

the sun was above the local hc_ tzon at an nngle of _1)out 3°.

For the successfu_ flight of the "Luna-9" _t was

important, that the coming of lunar morning in th_ area of

Oceanu_ Procellanum should coincide _it}_ relatively hiFj_

position of the moon above the _?,rth'_ e,_u_,t<_riulpl+!_e. The

latter condition provido_ for _u_fficiontl[, lenztb_" _,,-rio4_

of direct radio-vi_,ibilit$ of the moon fro_:_th_ tcrrit_,r_ of

the Gorier Union.

............ _: .......... + _ +_...... i,+,+,, , .... ,, + -,+, + ++
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Tho earth nntellite orbit, into which thn "Lunn-9" wan

inr_erted, hn_ the follm.lin_ parlor,.tern:

- altitude at pericee 173 km;

- altitude at apogee 2?4 km;

- orbital inclination about 52° . j

The duration of the f!icht - about 3_ day_ wa_ selected !.

on basis of assuring the highest possible freight of the i

automatic station, i

The total fuel consumption, and therefore the weicht of

the scientific instruments of the station, depends on the

energy consumption for the boost off the earth's satellite

orbit, for trajectory correction and for deceleration nt the

surface of the moon.

With reduction in duration of flight alnnc the earth-moon

trajectory fuel consumption, increaser for nccel_ratio,, at the

earth and deceleration at the _oon. Thu_, for instance, with

duration of f!i_ht 3°_ days deceleration near the moon has

to be of velocity 2600 m/sec., and _ith duration of 2°5 dny_ -

about 2800 m/sec. On the othor hand, _ith reduction of fuel

consumption far acceleration at the earth and deceleration at

the moon its consumption increases for t,,nj,_ctory correction,

sinco with incressed duration of rlit_ht the error c_n_idcrably

! increases of insertinn into tr:_j_ctory deviation fro_ tLc moon.

, IIIII I I I I I II I II I , I II ..................
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I_r It haY' be, on fixed by ,:aleul;_tln_s, that t_,_ _,_l_:hr,.<t

woig;h_Lof the zei_.ntiCie in_,tru,_:,.entc, _r_ tlm _uto_t__tic::t_tion

is obtained with duration of flight for about 3-1t dane:. In

the final, choice of _l_cht dur,_tion (3}_ day:;) the l'ec,ui_.euont

war, ta!-en into accmmt for the st:_tion at the mom(,nt _f touch

dawn and for some time afterward to be ¢lo,_e to the eul_in_tion

point above the horizon c,f contr_l center.

The insertion of the autom:tic station "Luna-9" into

lunar trajectory was accomplished on the 31st of January 1966.

The subsequent trajectory measurements from ground pc;nts of

space communication, carried out during the night 31st January-

Ist February made it possible to fix, that the autom_tic station

is moving along the trajectory, Dazsin C at a _istance of about

10 thousand km from the center of the moon. In accordance with

the obtained forecast of the _ctual movement of the station

the command control center _repared primary data for correction

the eu-ntity and direction of eorl'_cting i_pt,lse, ap_r_pirate_y

coded for transmission abo;ud h?: radio. Cn the 1_:tof i'ebrur_r-

1966 tho_e data ,,ere tr_n'_rlitted aboard the "-t_,ti_n.

The correction m_neuw,_ begun on co!_mand from the es-th.

3ubse:uent op,;rati,_nof t_ll the :t:,ti_m'_ :_y:;tems,iu inc t],iq

_anm_ver was c_rried on _u_tom:tJcall_, - in sccor,lnnc_ with

Drer_cl'_bed _ro_-l'_mof the aut;m tic:_ obot_rd the otntion.

O0000005-TSF'I 2
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At the _,tnrt af the corrr_(:tion J_n(,uvr.,r the ;;t:,tir)n

by _an_ ef optical _;j:;t_._t_n_]_ler_-roe]¢otn wan f,ri_r,tcd _I_

the r,un. Th,_reafter, whilf P(_ta_ninF: the c_r_e orient:_tion,

optical s(.orch was c,,nducted of the moon and arieilt_ition eli

the moon :_o, that the _xin of propul_inn _;y_tem _ould be It,

the plane, perpandicular to direction tn _he t_oon. 2he pc: itin!_

of the orientation _ystem's optical pine in relation to the

body of the station _la(_preset b> co_:_n_,nds from the earth and

selected with an estimate fol the encine o xis to tolce the

ree uired position.

_he propulsion system was cut-in on completion of

orientation at 22 hour_'; _>_eminutes on the 1st of l"ebruor_'.

The enc,ine cutoff _as implemented by control system after

communication to the _.;tation of prescribed correcting velocity.

As a rose,it of correction the velocit.'F of the station

"Luna-9" chonl_ed in r-quired direction by 71.2 m/see., and

the corrected trajectory, _ _as p_:_ing Drc,cticnll_ t}_rough

prescribed point of landin[., in the are:_ :gf Oce_nuz _rocel!n_u_.

To ensure the _rescribed aecu_'ac_ of landinc on the

surface of the moon high pr,-cision is r(-/mi_'_,1 of correction.

'fhus, _]evD_tion in correction velocity by 0.1 m/_ec re:;_llt:;

in deviation on the _grface of the moon of 10-19 l_m. Deviation

of velocity vector in ]_lone, Derpon_lie.ir_r to Inn:r tr{,j{_ction,

< by 1 anFulnr minute_ r,_s_!t_; (l?)])ro:i_Utl_;13"ill th,_ _;{_[]()

deviations of t}_e !;_ndJ_q? D,:int _n the _o,_n. After correction
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deceleration o_,d _:ot't l_,ndilq: on the mnon';: :Tuvf:,ee. i"ro_:; the

nt Goord_nation center for deceleration: 4eceldTation impulse,

tunin[i of the antro-orientation :_[;stem nnd correction for the

initial workin_ moNont of d,_ce[era%inc encine. At q6 hours

on the _rd of February pri:1:,ry d_ta for ,!ecelera%in c maneuver

_;ere trans_,itted aboard the :_t:tio:_.

During the com:,unication period_ beside_ t,'aject,_ry

measuring and trc_ns:_ission of prim_rv dota telemetric

information was transmitted fron nbo:,rd the station on the

functioning of the systems aboard, te:_I)er_tu]'e condition_ of

the station _nd pressure in its individual cor_partr_ents.

In_l_pro?ching the moon operntiono becun for pre'_:ri_ _

the station for the landing. 'io im__e_ent deceleration the

station _t a givel, nonent had to be oriented so, th:_t the

motor nozzle _oul_ be _liroeted at the uoon. The nrgent:_tion

was done :,n hour before the :_ppr_:,c! by Flottin_ lunar v_.tic_l

by _pti¢_]_ instruri_mt,'_.

The u_e in t],i_;c:_,_;eu;-_n nnu _f the _robertier of a hunch

of hyperbolic tra_,.c%ori_'s: if the ci_t-ir h,_i[:ht of the -otnr

I
t I_. }'2! 'h_• nf _ 1_ prescribed, th(:_,.__ i'_ oxi:_to:Tc_ for h "_"

:
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dist._ee from the _oon'r, center (a_proxit_;_Lel.V _._00 km), _It
!

%'_riC]|tile line to the center of the r_oon c:)incid_:_ uit}, the j

I
n_eded ,iir,_.ction of ti_ru_t ,,t the initial moment of

d_.eeleration. It should be r_,,_,tioned, that this distance

•_rnctic_lly does not e_e_cnd on the amount of devi:_tion of the:

actual traj,ctory from the pre:;cribed.

At :.'. certain r_oment, correspordin_ to a!titu¢le of 8300 kin,

the station _ointly with Dropulsion system was orientel exactly

oz the lunar vertical. Then by m_ans of the optical tracking

systerl of the sun and the earth this course ,was retained for

about an hour - upto oper_.tion of the braking rocket°

It is significant, that t_e m.tnod of orientation l)rior

tn deceleration, used on the "Luna-9", a_sures independent

initi_i orientstion of the engine axis by velocity vector.

I
At a_ altitude of about 75 km ?ram the surface of the

moon, 4_° .veconds Frier to iandinz, on co_,r._nd of rodio-nlti_ter

the braking rocket _as curia. Before the cutin of the enEi_e,

geparation was _de of the 2 co_artments _ith ir,_truMonts

not u_ed in %;_ndin_. DurinL" o_ _r:'_ic,n of the ._,_nr_4no_..,__.t])e _hock-

absorbe_'_ _.,'rre,_nrlc r_:'d- for t_uc}_do_:n. Lnndinv. c¢_ntrol :_"'.,te_'i

_,:_ured d_cele,_ntion of ve]oeit_ from 260e m/_,,c to ju,_t e few

meters peT' _,econd at lo%; eltitude above the surf_ce.

At the inerrant of re.,e! in!: the moon'n surf_c,, tb_
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lunar nt:_t_on ,Jor.oendod on the surface of the m,,on on the

3rd February nt 21 hour_ 45 minuto_ 30 necondc.

4 minutes qO seconds after the :_tntion'n landing on the

moon the antennas ot.ened out and the first radio tr.msni_mion

begun fronl the moon. Thin and nubnem_ent periods of r_dJo-

eor,,Munic-_tionwith the station have shown, that all it_

systems operate normally, air-tightness of body during landing

was not disturbed, thermal control systen assures the renuired

te:_perature conditions, radio-communicntion with the station

steady, the instrumentation is reliably controlled by commands

from the earth.

On the tlth of February at 4 hours 50 minutes on conmands

from the earth station "Luna-9" begun _cannin[" of the lunar

].andscape and transmitting it_ oicture to the earth.

The "Luna-9" landed in the area cf Oceanus Proce]lanu_

at a point _;ith eoordinztes 7°0,°;' i_ and 64022 ' U.

The Uceanus ih-ocellanum in th,._larches of "maria" on

the surface of the moon nnd lies in the western m:trginal zone

of its vioible }'emisph_re.

A_ _e know, there nre two main type:_ of ntr,,ctures on

the moon: the li!_ht, _,xtrer_elyinternectecl by ernter_ nn:_,_ec

ff "co_tinontn" end ,:nrkt comp-rativ_ly even "m:_rin_" :_r_:J_.

The number of Inr_:e cr_ter:_ i_ "m_ria" is cnnsidt:r_},![;_le[::_,

than on the contingents, i_ut_peal:int_"of craters lo_s th:m b,,If

l:ilouet_,rin size, _heir t_l,r_b,'.__ in ",,l_rin" :in4 contin_'nts" "o_'o
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practically the same.

The Innding of the internlanetary autom_,tic _tation

"Luna-9" took place west of craters _;arium (diem*_er 41 km)

an_ Reiner (diameter 30 km). Close to the _oint of landing

arc _lso the craters Cavelerius (diameter 64 km) and Galileus

(16 km). The largest in the areo of landing is the |_evelius

crater (diagra_ 118 km).

The "marine" area selec-ed for the soft landing of "Luna-9"

is typical in r_any respects and presents an undoubted interest

for detailed survey, the results of which could be extensively

used in future cosmic experiments.

The outst,_n_in_ _cientifie achievez_ent - landinz on the

moon of the :_oviet auto[Intic st_itio_ "Luna-9" - brings clo,_er

the ti__o, _.lhenfor the first time a man's foot will step on

the surface of the moon, and then on the natural _,tellite of

our earth will be constructed scientific bas_s and

obsorvntories.

At present it -n still difficult to cnu_ler_te all the

spheres of the human knowledce , _,_hich_.,_illbe interested in

observ:_tions at the lunar scientific base. However, perfect

may be the devices at our _,'_,o.,_alon eart1_, it _._illnev;_r !,e

posslbl,, to red,reduce all t),o:-ccon_litlons, '_._hichexi_,t on

the moon.

....il.•.............. -,......• ......... -

o : ......_ _ _: , o _j, 2 -°,, ,o ,, o,, o...... oo ,,, .........................o._, _
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It i_ a knoun fact, theft n_t,_ocomponents of terr_,qtrial

at_1osl)here (ozone, _,mter vapor, carbon ,|ioxi4e) ah,_)_%_ the

major p;_rt of rF_4iation, incoming to ur, from other celestial

bodies. The most important intPormation, which would have

ma4e it possible to study physical processes, takinl, place at

other celestial bodies, does [Lot resch the earth. Zven in the

radio-frequency region, _.shere the components of terrestrial

atmosphere are not quite transparent, there is only a

comparatively narrow "transparency window", beyond which the

terrestrial ionosphere reflects radiations, incoming from the

outer space.

Fror:1 rthe astrononicsl point of view observatory on the

_oon will be in extremell z favorable conditions. _%bsence of

atmosphere will not only eliminate the absorbtion, but will

else result in the f_ct, that the images in the telescope will

cease to vibrate and "twinkle". For the ob;ervation of a

number of astronomical objects, for instance of planets, it

_lill be possible to une _;,:,I_nific,'_tionrlany times creater, tha,u

is admissible on the earth, and the conditions of observation

l._illhe entirely differs.at. The point is, that the time of

the complete revolution of the moon about the axis composes

about 650 hours. For more th:_n three hun,!red hours the

luminaries; under nt_,d.,'_,ill be continuousl:_ _hove the ILorizon _..

_t lun_,r ni!'ht. The absence of _,tr_n::_here will also _li_;,inate

the lu'ii_ht backcroun(l and will make pos_;ible _b_erv:,tion of

t_t_r:, at_d _la_e,ts nl:;n durinc the lun:.r da_'.

°" ° > ..... .... 00000005-TsG04
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Safety sor':ic_ _sill be set up at lun:,r observatory

for distant flights of spaceships witll crew,. _tu,ly will he

conducted of X-rays, ultraviol_t and cor_u:cul,_r r:_,_ir_tienof

the sun, required for predicting its state,

All the sections of _stronomy _,re interested in

observations of this type of observatory. Radio-astronorly

will investigate cosmic r:,dio-emi:_sion, including ga].actic

radio-frecuenc_; radiation and flashes of Super-1_ova stars.

Investigation of the _ilky Way region and cf other objects will

be of importance for resolvin_ cosmogonic problems of stellar

astronomy. Of importance for astro,_autics will be the

astrometric work on verification of f:_',_a,_!entalastrono:lic

constants, cor:u_osition of catalogues, mops, etc.

Scientific bases on the moon will enable to conduct the

study of earth in entirely new _a,;. For the first time it

will be possible to set un investi:Tation of the radio-er_issicn

conditions of our _lanet, sc_,s_nsl f1_uctuations of its

brightness, systeuatic pl'ot_ncr:U_!iuC of the e,_rtb. ;_eteorolo['ica]

service will get inforz_tion ot once on the w},ole hemisphere

of the earth including such diffic_:it for inve_'_tic:,tionregions

as ocenns nnd nol:_r basins. Infor!'_ntio_, trm_itted by

artificial enrt_._satellites, c_nnot g_v_ _ch n cl_hnl pi, ttn'e.

Lunar ob_erv:_tnr,v wil]_ as_;i_t in the _-,_.:,th,.vfnrec:.:_ton the I
ear th. I

I

O0000005-TSG05



) i ' i
! I I I

-454-

It is Intere::t:Lng to rlentio11, that from the moon it

will be po_nible to _'nr:erveon the. earth objects, of nor_e

tens of neters in size, i.e. hundred_ and thousands of times

smaller_ than can be observed on the moon with the same

instruments from the earth. _oreover, the quality of image,

visible in the tel.escape, inntalled on the moon, will be

very high, since the dusty _:d continuously movin_ terrestrial

atmosphere will be in the i:nmedi:_tevicinity of the ob_ect of

observation - terrestrial surface.

Special place will be taken by the investigations of

the moon itself. Investigations will be conducted of the

physical conditions on the lunar surface, structure study of

its soil, figure of the moon, seismic, grsvity and sagnetic

survey, explorations of useful minerals, large-scale mapping.

It should be r_ent_oned, that these investigation could

begin by rleans _f auto_'_aticl_Inar stations, of the type of

"Luna-9".

Of great nig:_ifim_nce for the theorE of the origin of

the _ol_,r 5y_tem will h:_ve bi_torj inveatigntion_, of the

development of luna1' fo_r_/_tio1_n. The absence of atr_o_phere

arid w_,tcr in a fI'ee state .'es,_Itcd in the fact, that the ola_'_t

_t_t_:_tionson the lunar sl,rf_ce _ere .et:,ined in their pr_tl:_r?,

form for "tony million:_ of j'ea_',°,.

00000005-TSG06
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The _pecific conditinn._ of the lun;_r r_i,rft_cem_'d:e it

very conw_nierJt fed e,_r,:]uctir:_ rJ _umbor of importnnt

scientific inve,_tiE,_tionz. /"or in_;tance, inventiT,u_ion_, in

the sphere of hif,h vacuum toehni.uo and electronic:: could

have obtained on the moon, _rhere the vacu.m i:_ unlimited i a

great range.

Enticing p_.ospects open out for investiEntions in the

sphere of biology and medicine. ]low will the plant and animal

organisms behave in conditions of low gravity? iiow _:ill the

physiolo[_ica! proce._ses change? %'hose and _any other auestions

could be studied _'ith long-term presence of living orcani_.ms

and man on the surface of the moon.

At present it is difficult to foresee the e_ormous

effect on the development of various sciences of the new

knowledgel obtained at the lun_r _cientific base_. One thin[-

is certain - it will be a n_w staf'e in the development of s

whole seri:s of brr_che_ in the _cience :,nd tec]_.:_i,_ue.

The secomplish:_ent of the" soft !:_nelin,_on the riloon is

an out_t_ndinl[ victor[, of the Zevir-t _c;_.,,ce :.,ndtechui, ue,

bein!_ the mor;t imT_o_'t:mt :_t_,_'__, t'_o ri:_:_t_i'i'_;!of the ':_,ce

_fter O ie lat_nc}_inc nf tile fir:_% :_rtifici;,l :_rt}_ :::,t_lli,*e,

t!,.ovohic!e.

"_r;w!_", 6th L",-i,ri,:,r,: 1!!66.

00000005-TSG07



On the 5th of Fehrunry from 19 houri: to 20 hours 41

minutes V,o._c_.stime raaio-coT_m_ication _ms c_n,.luct_dvitb

r_o_r_.n of ,_oon inve_ti,j.ations by rv.-an_of t _ a_t_m:'_tic

station "Luna-9".

The TV pictures, tr-_nsmitted fron tho station "Luna-9",

are uni,_ue and, accord:ng to preliminary co_clusions of

sci_nti_,ts, a_-eof ezce_tional _cientific v3!ue for structure

and features deter,nination of the _oon's ._urfsee.

"Pra_da", 7th Febru:_ry 1966.

•_s co_nuuicntod to the pre._.s,the investif_;tion nro_-ra_

of the. moon hy T_eans of a:,tomntic ._tatinn "Lune-9" has been

._ucce.qsfu?'_"com'_ict_,d.

-"_ - -nat the
At the .';a_eti,;e, _,, _ int(, ncc._unt the fact,

of calculated, n:_ :,3_Jtional t_:o-_._,urradio-co.'nmunic;_tion wn;"

cop_h_cted with the _t_,tbm "Luu:,-7", whic]:,h,,-uu ;_t P:"hourc.

37 uinutos I.o; co_ ti,:_e,_n the i!-t'.,,of i"e!rt_'_l'_z,

O0000005-TSG08
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Durinz tbi_ _eriod telemetric information .nz received

from aboard the station, characterizing perfort_:,nce nf the

systems, temperature conditions of the station, and rope_ted

pictures of some sections of the lunar pnnornma.

During this 9cried ab,ont the uhole reserve tins consvmed

of the newer in current sources, therefore radio-communication

with "Luna-9" has ceased.

Altogether seven oeriods of radio-communication have

been conducted with the station "Luna-9" with total _lurotion of

hours 5 minutes.

The unique £V _ictures of the moon's surfnc(: _md ccientific

information obtained will be r.tu_i_d and investicated.

Investi_:ation result; _;ill be _ubliv.hed in the ore.in.

"l-rnvda", 8th February 196(_.

Press Conference in.the.._oz_cow Club of Scientist,s.

"Eoon _,,.ek",_/_ich h_d the _.:hole_-_,orldin it:" <rip,

st:_rtinc from that memorable cv.ening of the _j.rdc: Febr_::_r_,

when cxuctly according to thr time-table, :)t ;::_bn_r:-.

45 minute:_ 30 :.econds :'o,'_cowtit:e, the _ovict :n:tcr_,',_,ic;_t:,ti,.,n
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terminnted on the 10th of Fehr_l_,_ryby )rer;n.ccmr.rr.nc_ of

the :;evict llnd foreir:n ;iournaTintc in the Hascow Glut, of

Gcienti:_ts.

gvery day of this , _.<.,k hro.:,ht new evel)tn, zt:*gge-inc

the imagin;_ti_n, caur,ing ad!_iration by the _;reatn_s nf the

human £:enius) inexhaustible cre:Itive no:;._ibiliti_f,of the

Soviet scienc:, and teehnicue, o_r p_opl., cr_ting cenuine

mi=acle_.

Vntching pictures of the lun::r land_zc':aes, obtained in

direct contact with ther_, while present at the TV transnissions,

which as though transTorted us into the cold sp,-c%rol

bleahness of the lunar _)orld, the people asked themselves;: "Dut

how it became possi _e? '',"%]hc,tdid the moon rew'_al to l_o._co_#?".

The }',.allof ;_i.,.S _ +"_ _ Club f_ m_c,.city...... c..en.zot_ i:_, fled to c

There is clic_:in,r,of numerou.,"photc-c,qr_eras, wbirrinc of cin_-

and '2V cameras, which record the unzque pictures of the lunar

surface, shown to the pre_s-cnnfor_nce.

The j,_urn:_!ists are beinv r_,b]re;:a:edby ' "'* _.o!_v,*_!.

President of the Ac:,dcn,: of _cier.c_:: _,.O,t. I

_'2h._e )'_;]l_it/, 3!'ot S" ,q__h_. Lo. <. ;_.

Gomr_Je<) b_t,]i_:_nnd 'Jehtl_:on|

The l.n, mchkn_- of the fir_;t ".rtiCiei:._l. ,v:rth ._tc,l._it_>

I'_ o'_(:n,,d :) n('v) ,::_oc!, co!.':.itien of t)__ ,miw'.r_,e. .;c:)_,.),) i?i¢"

.... • , . D, # , _. Y_4,_j.;__;_,.__..........

G
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dete_ninntinn:: nD :_t,to.lli£e:__n,] di_t;-_nt at,nee rc_e]$.,_t_:hz_,,r

_movlded a lot of ne_._impor%_mt _nformati-n o_ ci_'euFit<_',_;,tri_l

_'.-,nee_an proe_,:_seA_ taki_c _,l,nce in the o, ter c,_,,_ee_,t

enorr_ott:; rli:_t!,nee from the et_Pth. _iith the firnt _nnned f!ir_bt

of the spaceship satellite the :]an!c.iDdht_8 entered on ,la ¢_f

space fliMhts. ;l'heno:-:% r.lor_£ i'q_ortc_t ._%op i:.:tl_e

ac¢omp!ishment of interDi;_netarE fli_dhts, first _.sitl_nutom_tie

vehicles with delivery of scientific devices to other eelc_.t!':].

bodies and hence m:u_ned fli;_ihtc,.... e,_ are the mo._% important

steps in the development of _¢ience and t_a_terin_; of universe

b_ a man. ?he station "Luna-9" ],.asaccoml_!ished for the firnt

time soft laDdinc on the neare_;t to us ce!e.';tial bod_ - the

moon. The la_.din_ %:3s in _he en_:te,'_:_,art of ¢ceenu,_

Proceltanum, in the vicinity of eouator. D_Irin.c the next

#hree da::"_th,_'e uas a _ecular tr_!_s_ission te the earth of

the fV pictures =f tke innnr _urface sad of various teler:etric

information. '2he flii'ht _nd Inndin c of the auto,_',atie ._tr:tion

"Luna-9" is a creat event ill the development c,f o._;tron_.,_ticc-.

Cb:;el'v:_tions of the moon fo _ _nny _',,nr_ fro:_ the e:,rt} _:_

,':;ur_faceh_,ve civen _, lot of v.:O.u_F:l¢,in!'o_'_c_t.ionPer:_rdin C it_

_._ture. !)y mea,_r_ _ optical %_!ezeove_,, ,_it}, the u:_e oe

l_t :_ :_c'.i::ve_._,:.ntror rk.v:zjt'::, :,r,d

r,l._;o of rp,lio-tt'lt'zco:-,t_; and _'.'c_b.r :_.c,:lr;Ure!'!r_l_llL_: %qeYP, c¢)nc_ll_,' _:'-]_1

re, uirin_; hich e;:;.,._.iM,nt:_l ::]:ill. ?hey _r_,le it _,_::;;i_'Lc't_,

det_,rminc, i.h,.__i_e of the _oon _,md its _,_th ,-r,,,u,?the r'_rt,_ ,

_,?,c..- • . ......

00000005-TSG 11
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the r:hape :_n_l_lir:-or.i%ion of _'olJor'r:_p_t::,l,b't:il_., Lo

r_T_dr_dio-t.'nves.

]Ion:ever, froll _}le e._-_rthJt i:: ir1_on_l_l,_ _o dit_t'[nl:u_nh

d(:tail_, (,f im_tJ than DOe _ ih ,]ia._',,:ter.V_._-[_li_it_,d ,_r_ t},,

daLa on v;_rious ph>sical ch:.r:,c_o._'isticc,of ou_ :,:_tnral

_ate!lite and it:; su-fnce.

,._i..,_-,.._,_e of the _ovi,.,t Itln_icc_ ltu,ve oDon,_d e new

pa_.e it, the _tudy of the moon _i_d circunlunnr _Tnce. _s ,_

result of launchinc in 5et_te :bet .I_'-°.,/. o" t}_*'?:_.utor._;_tic.';t;_io_i

"Luna-2" the al,:;ence _as proved on the moon of on_: a_.Dreciable

_). "Luna-_ ''magnetic _i Id and radiation zone. li_ £_¢tobor or-_"

for t):c:fir<';t tir_e photo-'ra?_},ed t:*e nt!_,r :;j,le of the r_oon

snd transr'_itted b[/ tel+_vi_;ion to the ec_rth _-.icturoc of

enormous scie:_tif_e v:ilue. _-}_o_ocr_._:._, tr._:_,';r_ittedi;y t.L_,

autom._tic _tatio_ ",Jond-Z" _n July 1.1:._,n'__::.vdly _,,"

"_.d_ite spots" on _.,e i_.wi_iblo _ide of the Noon. Picture:; ,_f

th,_ vi_ibl_ .ide of the lun:_r .qurf_ice _,'it}_}iich r_::.o_v4_n[,

.'.:,._.:ice_'i'_'_,_ "!::tn:?.'.'r"in 1'(UI-1_'(,5.

lIot_ev,_r, ,<_ c!, C lt:] ]*r' /(_ t t? I" J : t_ iC :; Of tl_{' ;'l[l 0.'| $ :!:" (T}:']! !&i _1 !.

and ._ir,,',i.:locica!co,_i:,.:;:_t.J.._,.-_' the t_urJ':_ce, _:!:ruct_re of t:';_

ll,q ill l' e.

i . - :(: , ' ...................... _ ............ - -
d

" i-"J° : '°°°",¢_:=-'° _ =" -_" '¢ '° " _ "° o " ° °"
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cremate c;pccial, unl:nown on the ,;r,rtr_atru_tu,'o_; of l_,- _r

SUPf,'t_O,

On l,:_nis of data f'roI._ te)....;:i.rial _b:_erv:_tion th¢;

acsuru+tions _;ere of v;wXou_ typ,,_: on the dunt (:or,r, _>u.)ice

or slag structurez, lav:_ flowc, about the _pecia%, no_-e>'i';t,'nt

on e:_rth open-work =_tructures_ formed due tc the "_dherence

of fine nartieles of lunnr ground.

%'he accozplishment of the soft laudinc opens the _;ays

for studyinc these pro,_trties. Out.._tnndin c scieP ific value

have the already trans:_itted by "Luna-9" wicturer _f the fun or

landscape aroun4 the station. _;e c._uld zee fox' the first tithe

_u_e clove a )ieee of the moon's zurface. _;e _ee, that the

._urf;_ce of the moon eon:_i:;t:_ of _ufficiently :_trong rock'._ of

the type of Imp;ice or _lagP. It ;_u:_tbe _uite firm for the

•_tation not to c in!_. Uudoubtedly, I'urth_r c,_c!n_io_:c_, _,}'ie}

_ill b_; dra_,_, as .% rozult o:? detailed ::tud;' of these uni._ue

_oictures_ will crew,flu _u_,Ic::,nt our l_uo_:l_I/-e o rtLe l_,_,,_,r

s,_rfc,cc. Tho s.abc:_,uont c_uto_}:tic :_tr_tJon'_will r_:_l.;e it

_o_a;ible to j_w':;ticnto the moc}:,_:ical :,nd _)l_'¢uico!

characte,_'i_:fics o$ the luu:_r :t'_i{_i, c_;m!_oF:ition of [un:.r

roc|tz, v:.ri_ti,_c of nurf:_co to:_e+'-,ture and ,'_en;.,: ether _._r_.hu._:._.+•

dat_, on the moon.

'+ : :-_: _ "....... ! " " !- .... ' = ' ".' '. . ' .... ' " .. " /.7 ...... ._ = = _ L .... _ '<'_ .... "--'-
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is ,-_trnmnly dlffieult in taohnle_l _o_r)oet. PhelPs}It; _r,

mow_,,ent of the _;p_co_,|_p, oppr_:,ehin/_ nt v_l_r, city of rd.u.zt

two and o half k_lomet,_'o per a,_cond. The vr0h!om ..,an}-,_r,_loe,,l

ovem more d_Fficult b$ the ob,_:enco,'_fany infor_ntion rt_F],h_'_]J_|f_

the proDerties of i;helun:_r surfoce. _9}!¢on!5, _a:' to :_o-,_m_,!ir:h

soft Ir_ndin_ is th,. extremely precisely od_u:'ted br[¢_in_*o9

_paee vehicle by rocket encine. '2he bra'<e rocl',,t<.z_-ine:_hould

reduce velocity of the vehicle to a for meter:; '_,:z' _econd_;

moreover tnrr_in:_tion of brakinc chould coinci,le _;ith the :_o_e_.t

of ap_ro:_chinc the moon t_ _:vrft_ee__,thorvise t!*e vehicle due

to free fall will .cain nicku_ velocity, l*or imnl_nt'_tien

of the soft landJn C on lun,_r [u_rYace it van n,_ce_?3r? to

combi_ quick-aetinc :,nd e;::_ctcontrol sutor_tics _it' perfect

measurin c |:_ea:'.z.Ae,_cri:,tior of the station "Luna-9" a,_d of

the v_hole f!iFht to the m:_m,_ntof l:_n,lin7,',nthe moon _,re

widely pub!inhed.

I would like to m,mtio_'.,that the successful accomplishment

of this achievement owes a lot to the late &.i. ;(orolev.

_fhe f!i?:ht of _;tr,tion "Luna-!)" o._enc,out ,uo.-:,_t_:

po_ibiliti_'s in the study of the r'oon _md i:_ t!,¢:" :'_%,':_'_:

_:te,:_¢,n the _ay to :_ccor_!ir:]_,_e_,%of ,_anncO f_.i?'],t:to (,t_:,.r"

ccic,'_tiaibo,_ie_. ?hi,_;l'lJlbfii:: :,. ,,r_._at ";:_cce: :: of the

,_.__:_._.:_-._!_ _ _:_,>'..-o_':._: ._.'_,._,_;.,_.:'_:,._,:,:_._'_,___,_.;..;..........:___.:.:;_.....£;:!_:'%._ :_ _;.........._......_ .!_,_......_............
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Permit me to thank you for your attention and to open

the press-conference.

The speaker is Professor A.I. L_bedinskii.

!_. !dh_t was Seen by a Cosmic _'Eye".

i' An outstanding scientific event took place - the automatic

station "Luna-9", so to say, "had a look at lunar landscape
o

through the eye of a spaceman;.o_

Qu

o : The height of its TV camera above the ground level is

"' about 60 cm, which at an even area of lunar surface assures

::, visibility distance of about 1.5 kin. The man's height exceeds

1 that of the _tation and his radius
44

of view would have been
o {

[ 2.3-2.5 kin.

The resolving power of the station's TV "eye" is about

o t:

3 arc minutes, whereas for a man of good eyesigbt it is in the

_' _ order of 1 minute. Close to its base the camera discerns

_imost the same details, as would have been seen by a man

9
without bending.

°, The "eye" of the station, similar to human eye, has the

o " _'Dp_city to v_ry its sensitivity in relation to illuminance.

This is done _utomstically by me[ins of a photoelectric device

iI on board, as well as on co[Imnnds from the earth.

"The autom_tic _paceman" surveyed the surrounding locality

several times, at various Dositions of the sun above the

00000006



horizon° Thi'_ io mont inportnnt, an it nrovides the

_ossibilitv to in,Je_tigate the irregul,_rities on lunnr

_ surfnce. The f_ct is, th_,t the appearance of the lunar

land,;cape varies extremely with the rising of sun above the

i_° horizon, On pictures, taken during the first period of

csmmunicotion, due to long shaws and dependence of the surface

: brightness of the angle of incidence of solar rays even the

o_

very gentle irregularities of the ground are noticeable, but

_ .._env.___details in the shadow of screening objects are lost and

_.' the visibility is very poor, due to bright spots, of the

°

,' eastern sector of the panorama, wherethe sun is.
,@ ,,

< '-
• The most effective is the panorama of the third neriod
,[

_' of communication, when t-_iththe height of the sun about 27 °

_i the bright spots have disappeared, whereas the shado:,tsstillo

_I suite well emphasize the hollows and _rojections _.tithsharp

,J

_ edges. With the further rise of the sun decrement of shadows

makes the pictures less graphic.

':: The series of panoramic pictures at different height of

° . the sun above the horizon makes it possible, figuratively

t_

:_.' _peakin_, to define the pattern of surroundinF the station

landscape, and only in the deepest hollovm the depth remains

' undefined, as during the station's operation the sun could_ not

light up their bottoms.

About the distance of the objects from the station it is

_/i_ possible to judge approximately by t_elr angular distance from
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: horizon. For exact measurements of dictanc_ the ur_ i_ of
i

, dihedral corner reflectors, in which the reflection i_J of six

narrow strips of landscape. Obtained for those strips were

i< pairs of stereoscopic pictures with base of about h81.f a meter.

o Between the second and the third transmission of panorama

the station shifted, thereby changing by a few degrees the

_ inclinstion of photo-television cat,era. and the camera itself

_ shifted by a few centimeters. This pro_,"ies an additional.,

possib_.lity of using stereo-effect for distance determim_tion to

i objects, visible from the station.

° " The touchdown placd of the station was selected in the

;0 vicinity of the morning part of the lunar terminator, i.e.

• where the sun },as just risen. At the moment of landing on

the moon the sun was too low above the horizon, therefore the

first transmission of the panorama begun after four hours, when

ii_ the height of the sun reached 7°.

Landing on the moon in the vicinity of the terminator's

_° morning ])art was expedient from the viewpoint of selecting the

optimum thermal con_litions of the station. As we know, at

,_o lunar noon on the equ,ntor to_per,_ture of the ground is upto

'?",, '120°C, and at night drops to -1500 . Therefore, the most

, favorable for the station's opcrntion time is the lunar

morning, which l_sts for _evernl terrestrial days = the _un

' " already w_,r_s the station, but has not 8s yet hooted lun;_r

surface to hit.h tempernture.

2"
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°_i, Working period of the station was determined by its

_;t_ power resources, and according to the program the functionin/"

of the stmtion should have terminated by the third TV

., transmission of the panorama. However, there _,_a_still small

o reserve of power left and the last transmission of information

_o_,_ was conducted 75 hours after landing on the moon.

o Let's turn now to the panorama. It sho_ a landscape,

:_,71 _ surrounding the station, and a number of construction details
: uif

of the station itslef. The station's detail appear very large,

as they are close to the TV camera. In order to imagine the

°i resolving power of the camera at near distances, take a look

at the photometric scale in the left part of the panorama. Its

' size is no larger than a match box, and the thickness of the

" _,,. cord visible here is about a millimeter. The scale is colored

_ by T:ints _ith a certain reflection factor.

The ground around the station was billy_, with separate
of

craters, possibly of meteorite origin, in diameter from one to

several meters. The whole _round is covered by a great number

° °_" of small hummocks and depressions upto minute on<_s with size
c

o, in millimeters. To me personally, from the first impression

L_ it seems, that the material of the lunar surface at the

_. touch down place of the station has been sub_ected to ,_ultiple

, !
u, ,. reprocessing. It was crushed as a resuIt of bombardment by

_ _. meteorites, then joined into a hard rock by diffusional vacuum

_ ce3_lenting,cracked due to sharp variations of te_cr:_ture in

• : the change of day and night, and specially during the _;ol_,r

L

': .............. , - i n nnu In I i_11 .... "?" _ --_" ........ :," -i
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, eclip_cn, becaue again crushed, joined and cracked. And all
this wa._ repeated, many tames during the _anj },undredn of

millions of years, resulting in porous as the eupatorian

,_ yello_ sandstone, or to be exact, more porous than this
o

sandstone, hard, but not strong rock.

o ,

Station "Luna-9" made it possible not only to see, but

,[. also to estimate the strength of the lunar ground. It was

;_ ' sufficiently strong for the station not to sink appreciably.

°_io During the flight of the automatic station "Luna-9"

0

measurements were conducted of the radiation doses, existing

in the interplanetary s_ace and on the moon's surface. As

ooii: shown by the interpretation of obtained signals, the intensity

: of radiation on the moon's surface is determined mainly by

cosmic ra[;'s. The dose is 30 milliard per day. Additional

"°°, radiation was detected from the moon. This radiation is

"_ caused, apparently, by nuclear rer,ctions, occuring under the

o effect of cosmic rays in the surface layers of the moon. ',le

o ': hope, that further investigations of this radiation may uncover

the secrets of the chemical compnsition of moon rocks.

.... _. The address of V.P. Vinogradov, academician.

,: IIil].,Stone Desert.

" i3efore _e deal directly with the surface nnture of the

moon, I must make a few preliminary rem:,rh,_.
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o

The surface nature of the :;mall pl_net_, such _n the

oo moon, is deternined primnrily by the size of the planet itzelf.
[

° The result of this is the absence on their surface of _,a.,eou.....

o and aqueous envelope due to loss of water and gases in the
U

= ii : field of low gravitation.

o_ ' We have shown experimentally, that the external sheath

J' ; of the planets - earth crusts - are formed by the melting out

of fusible matter onto the surface of the planet. This

=OoO (- differentiation of the matter on the surface of the moon and

•. other earth planets into sheaths is the result of heating by

oo the radio-active heat, as a result of which the primary

°._ _ meteoric matter of the planet splits into unfusible and fusible

phases. The fusible phase is a basalt _uater and flows out in,oQ

the forra of lava onto the surface of the planet. The a_cent

,r of basalt magna to the surface of the _lanet occurs by the

_: mechanism of zonal melting, i.e independently of its lower

densi_), but as a result of its fusibility. This rleltinc out

: of the basalts is accom_anied by degassinc of water, -,cid

<' fumes of volcanic eruptions. Perha_,n, it is interesting to

°[: recall, that basalt outflows on the earth are accm_anied

simultaneou_;ly by deUassinr_ of upto 5-I0 percents of the _tater

%_ [: vapor, r:_oreov_r this _later v_:po9 eonta_nr; unto 10-15 nercents
o

i. of acid fumes - cnrbon dioxi_le, hydrofluoric acid an,! other

°_ a_grensive ga,".es. The volcnnic landscape of the moon in,li¢_ten

• _' the suw_e proce;;n. Haximum transverse dimensions of the

craters on earth - 30 kilometers, on the moon in the field of

"" a
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o° low gravitation and in the ab_elicO of _tt_lo_ph_re - upto 300

:%"'_ kilofnetern. The outflow of the baai_it lava on the r_loontnhen

%
place in the, vacuum° Therefore, it_ rolonr;o from the p_,o.n

o phaL_e, water _,apors occurs differently, than on the e_,rth.
0

: : For instance, gas bubbles in l,_va and gas hollowr, could have

• been here of much larger size, than in the si1._ilarprocess on

earth. Gases, water due to the same factors flel: off the moon

" ""i and were transferred into space. Gome highly volatile products

.... of volcanic nature could have combined into chemical compound
)'

, with solid - lava, for instance, under the effect of Golar

.¢ wind.

Uow le*,'s return directly to the surface cf the moon in

_ the region of itc maria, as it can be seen from the picture_,

obtai _-d from the auto_latic station "Luna-9". You see a solid,

2 _ more or .. ss even surface, to judc,e from the line of horizo,,,

o.' slightly wavy. The fir_,t irIpression is of high-mountain

_i stony desert. The m_in element in the relief of this solid

surface of the moon are pits of different sizes, then rock

_.', fragments - ,_tones, alc,o of different c.;izc,lying on the surf:,ce
'- %

and submerged in the ground. Finally, the most int_.resting

is the uniform surface r_icro_culpture of the lunar maria rocks.

7 An all-round exar_in_,tion of the picturn_, tr;,nc.r_ittod

from "Luna-9", convinco_, thyt i_ front of you are the are,_l

outilot,;s of basalt lava. _fho_e are not turfs, which are formed

_ _ ,; of frag_ents of rock_, pumice, volcanic gla:_ and itch, etc.

:, : They would have had n POllCher bloc}: otrdctu;-_>. ?he "''
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. pocnil)ly, re].icn of the pril_'ry relief, for in:;tance,

rer_aining after _as bubble:_ in lava, ate. The fro;v:ont:;of

• rocl:s - stones - were throw_ on the surface of i:_va after itc

.... cooling off a_ a result of explosion of volcanoec or due to

_. impact of meteorities. But ho_J h_!s the fine surface sculpture

_" of the lunar maria been formed?

.%

o,,- _

'°:_::o_ The uniformity of the microscuplture indicates regul_r

• ,;_ factors affectin_ the surface of the lunar rnr_ria. It is Dn_ible

, to surmise, however, that the relief, which we see, is a

o..! secondar'j picture, e_erged on the surface of the moon under the
oO ,

°"_ effect of different factor_ and processes on the outflown lava, -

' ': for instance, considerable fluctuation of the temperature from

+100 to -150°C, effect of meteorites it_p_ets. Then the

corpuscular. X-ray and ultra,,'iol_t irradiation I_'om the _un.

°o_. Fi_ally, under the effect of cher_ieal reaction of water and ca_c_

" i with hard rock, which undoubtedly took place at least ut the

=° , .

"_° . mor,_entof separation from thr_ l:_va of water and other vol_tile

" matter. They actively affect the rocks, for instance, b 7

thi_ peculiarity of .recesses on the l_oon we, _2roh_hly, t_ill

I encounter minerals new for us. Thu_, as a result of sedimentation,

i.e. precipitation of matter onto the surface ,_fmaria, effect

of %._ater,gases there secured formr_tion of tlie.r_acro- z,nd

. I mesorelief of the monn'_ ,_,,_ris.The ucc!:nical _leuu,l:,tiozof

the _urface im!_arte_luniforr,ity to tbi_" procec:c - !,_icror_et]Ir_tur_'

of the curfnce, ginal!y, ce:,_e,_tatienof r_cl: with rem:_inc

00000006-TSA09
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_'_ of n,_Itn, valet,hie a_h, n_,tnr,r2te dunt hr,_e built ur the

_ porous;, I,l,thard s_irface of the rloon't_ r_nria.
._ Ad,!re_;nof i_.A. ;;if:hailer, c,cade:_licinn.

° Lunar Matter? The Solution is Eear.

Looking at the pictures of lun_r surface, obtained by

°'_°_"_'" the automatic station "Luna-9", it is diffic_It to believe, that

, - those are photograph_, taken not from our terrestrial ob,qervatorie.",,

°°_ but authentic documents, trans_:_itting microstructure of the

' .i lunar surface, obtained by n TV camera at the moon itslef. For

_:_ the first time in the history of _ankind it _Jas possible to
_o

_° transfer from the earth operatinc a_paratus to another

celestial body. For the first time it was pos,_ible to accomplish

°'_° soft landing, which required enormous accul'acy in the braking

of automatic station for da_,ping velocitz -f 2600 m/see and to

bring it down at a nr_cribed moment to a few [meters per second%

to avoid a destructive impact during the landing on the moon.
¢

@

o All this was accom_li_hed _nd b._ means of automatic TV camera

o4,

o pictures _:ere obtained, sho_ing with minut_ details the

,, structure of the lunar surface around the r;tntion within

_. radius of 1.5 kin. It is rem:,rhable, that this _icroreli_f

resembles thonsnnd tim(:s dimini_hed known to us by ob_:erw_tions

fro_,!the earth the cenersl moon tel_'__..._.here are ::oen roun_

_its, reser_bl_nc hilly are_, clo_:e to the uo.th pole of the

t moon. A_parently, t,_is resemh!_:n_e hot,men the _cro- :,nd

micro._tr_cture of relief _,:pe_hsof the com_on f.,ctors, _hich
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I 1 !
i • i i I ,

i I i I
i i i _ I I

I' ..472-
!.

i built up ,',:_riounformnt.ion_ on £h_ _']e_nI_nurft_ee.

t quite recently there _mre argtm,:nt_, n_: to _,h_ther tl.e

moon is covered 1_y a thick layer of fine and Ioor:e du_t, formed

as a re_l,lt of ho_hardment by mct_,orites, or if its surface i._

quite hard. This question wc_ decit;ive for the possihl,

landing on the moon of a station, which :_ould _tand on a solid

ground and not get sunk in a deep _ust. The majority of our

seleno_,rapher" .Lssumed, that the ground on the moon :.:illhold

station's load even of hnndreds of hilocraHs. I renenber, how

at the International symposium about moon, which took place six

years ago in Leningrad at the Pulkov Observatory, our specialist

on planets Vsevolod Jharonovt tzho recently died, deT1on._trated an

artificially obtained a piece of matter, corresponding in its

_hotometric and polarization properties to suba, _nce of lunar

surface. It was dart<, porous, of low _:eight stone, re_e_bling

a piece of slag or tuff, _uite stronc _nd capable of

_ithstanding without being crushed quite considerable pressure.

How _;e kJ_ow, that this foreca,_t _as quite correct and the

Sharonov's sample i_ _ufficientl_ near in its meeha',ical

properties to the real lunar substance.

_uite a lot has already b_en said about the enormous

propsects opens out for a_trono_ist.s and _eo_h,mici_t:_,

includin_ meteoro!o_i_t_, for _athor forec_stinfi, as _ell ,_"

for ueology and c,_uogony orcani_;:_ion on the moon of lon_,_,-

acting; ob_erv:_tory, the actual po_bl_ity of which ha_ new

been proved, From the earth, fz'om the bottom o' n deop and
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t._woll_n:?r_o_.i,gloeon_i wo 1_po ob_orvi_y_ tim outor r_ib:_c<',

fi,r_u_.tivoly ,_,_id<inl_,n_; thn.£h thrpu?,j_a _rrow tl_idOlmgUO

_liudoil. The flu_oo of radlnnt on_rgj _-_oe!iu_ in a very

liulte_1 oneunt and the_ue are di::torte,lby i]_,_re:_tles_s_e_r,oI_

refraction of te_regtrial ot_osphere. Tb_ abrmnce of _dr o_:_

the moon elii_inateo all tho<_e llmit_tiom_ anO distortions. Fro_

the moon th_ cosmos flay be observed in all its mn osty and

variety. The slow axial _,otation of the moon nnd low l_ravity
o

on its :_urface will be favorable for con-_tructi_n nncl the use

of lunar observatory, although the great changes of teuperntu-e

from day to night wil_ create consi4erable additio:_al

dlfficulties.

With constrr_tion in 1957 of the fir:_t artificial earth

_ate!lite begun n new space er_- of the r_ankind, i_ow another

important step has been made toward ncn_tration into the

immense depths of the universe and resol, [nc its multiple

mysteries. I_ this connection we, the a:'trono,_i_ts, fre_!u,_ntly

recall the negative statement c>i' the French p}_ilo'Jopher

Ohyust Gonte, who wrote in _30 in |:is course of _os_tive

philosophy, that of :_ecessity the people will never hnow

neither the chemical composition of cele,qtial be,lies, no? their

mineralogical structllre, unly a_,out thii'ty ::e::_'_have pa_;se@

since the_e pessimistic words, when the invention of :_pectral

nnalysis have pulled down one of theist interuictinns, i{o_ we

are vitne_sin[_ the downfall of tlle second intc.rdiction" the

miner_logical compo_ition of the t_iooni_ no longer _ },u_:;_.!,_,

,,,_- ,, rl ,ill I g lilt,i i i i "i'(_:_=.............. "Ni 'P..........
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! nnd I nm nupo 0 that very nnon t.lonbu.ll r'_tudyin our to,_rc,ctri:_?L

labor,stop'ice nn_qnl_t,_of lun;_P rocks.

In truth, there ar_ _o _i_litn to tlm _m-mr _f hll_n

thoucht and inv_nti_v_n_.n_, ho_..,ev_rfor the nnl_o of el! humnnit:_

these limitless possibilities of :;cie_Ico_h_,Id be directed for the

8OOC_ &rid no_ for hsr_; and de_-trueti_,n.

Thereafter, the scient_ts answered que.ztion of the

correspondents.

"Pravda", 11th February 1966.

TAGS CLef3Ur_IUE L_N '_'_,_ LAU_GIiING OF AUT[,I,,:,TIC

STATIOb" "LU[_A-10"

On the 31st of l_arch _966 at _3 hours 47 minutes _:oscow

time in accordnnoe _:ith the program of further moon investiy_tion

a space oeket _as launched to the moon in the &oviet Union.

The rocket carries automatic station "Luna-_O",

The station is meant mainly for perfecting systeHs

providing for creation of an artificial moon satellite in order

to investigate the circumlunar space, and also perfecting

systems for insertion of the station into _elcnocen%r_c

(circumlunar) orbit,

The station is n:_ving along n trnjcctory close to

prescribed.
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£Ii the inntru[_ent_ _ho_,l the "Luna-10" operate.

norna!.ly. '2he .oord_notlon center in c" ._luctin_ proccn:_n_ of

incoming informni_ oy_.

"Pravda'°, Int _pril 1966o

[
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° TASg CO!_4UN,I_Ug ONE MORE ST_P INTO THE OUTER SPACE:

On the Yrd of _pril 196,_ at 21 hours g4 mino Moscow time

the automatic star,an "Luna-lO" was inse_ted into selenocentric

__, (circumlunar) orbit and became first in ti_e world artificial

o moon satellite.

_ + The insertion of the station into selenocentric orbit

was assured by the successfully carried out on the 1st of

,.. April. trajectory correction of the station's flight and

precisely accomplished maneuver on its approach to the moon

+_ on commands from the earth.

The following are the orbital parameters of the first
_ -, ,.

:, artificial satellite of the moon:

• +.

_ ' - minimum distance from the moon's surface

_o (at periselenium) - about 350 km;

- maximum distance from the surface of the moon

;_;ou, (at aposelenium) - about a 1000 km;

_ + - orbital period of the station around the moon-

.. about 3 hours.

_ o o°'i, ' Aboard the first artificia _. mo_ _etellite are instruments

! .... _or investigating the circumlunar space.
_ o

Data of scientific measurements are being transmitted by+
u_

means of telemetri_ system to the earth. Flight _racking of

+, _ . the artificial moo_l satellite and measurements of its orbital

.... parameters is bei_ conducted by the center of distance spacs

communication.

++

o

_'! ..... + _+ , i 1 I 1 .... i
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The insertion of the first artificial moon satellite into

lunar orbit is a new outstanding victory of Soviet scientists,
.

_ enEineere and workers. Our country, which has constructed in

q957 the first artificial earth satellite, today placed the

!_i_ first artificial moon satellite into a lunar orbit, which is

_:_, an important stage in the moon's investigation.

il "Pravda", _th April q966.

TO THE XXIII CONVENTION OF THE COMI_|UI_ISTPARTy.
....• " 0F THE _OVIET. UN.ION:

The Unions of scientists, designers, engineers, technicians

and workers, who participated in construction, preparation and

launching of the automatic station 'ILuna-qO", are harry to

inform the XXIII convention of our own Communist Party, that

yet one moreassignment of _he Party and the 6overnment on the

mastering of space has been implemented.

For the first t_me in the world the Soviet automatic

station "Luna-lO" was successfully placed into circumlunar

orbit and became the first in the world artificial moon

satellite.

Just as all the Soviet people, we are proud, that the

first artifici_l moon satellite, same as the first artificial

earth satellite, was constructed and launched by the Soviet

union - our _reat socialist dnte. By the insertion of the

automatic station "Luna-lO" into a circumlunar orbit the

most difficult scientific and technical problem has been

O0000006-TSB02
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_ /! resolved and a new page opened in the conquering of moon.

We, the participants in creation of the first artificie.1

.... moon satellite, dedicate this achievement in the mastering of

i_ space to the XXIII Convention of the Communist Party of theoo

: Soviet Union.
0 '

°.: Our Unions, as the entire Soviet People, watch with

' great attention deliberations of convention, which is

examining the fundamental questions of the development of

'' !i socialist motherland, marks projects of further Communist

_oo: build-up,
/

o:' We assure the delegates of the XXIII Convention of the

o,_" Lenin I Party, that scientists, designers, engineers, techni-

c. clans, workers will henceforth also give all their knowledge

_ and efforts to the noble endeavor of peaceful mastering of

,_ the outer space for the glory of our motherland, for the good

%o of all mankindl

_" Scientists, designers, engi_aers, technicians

.... i: and workers, participating in construction and

launching of the automatic station "Luna-lO".

: To scientists and designers, engineers, technicians and

workers,all Unions and Organizations,taking pert in construction

°_ and launching of the automatic station "Luna-10".°,

¢

_, Dear Comrades!

Our socialists motherland continues successfully peaceful

o_ mastering of the outer space.

0
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o:..4 On the 3rd of April 1966 for the first time inthe world,

auto_)atic station "Luna-lO" was inserted into circumlunar

_.," orbit and is conducting investigations in direct vicinity of

the moon. The creation of the artificial moon satellite is

: a new outstanding achievement of the Soviet science and technique,

-°_,: a most important contribution to the world science.

- o: Investigations of the moon by means of the automatic station,

° i_' inserted into circumlunar orbit is one more step in the mastering

° o" of space, naturally connected with the growth of our motherland's

.. mightt with the flourishing of creative power of the Soviet

o0_i People. The Soviet people are proud of the fact, that this

station was created in our country by the talent and labor o_
o

°,, Soviet Scientists, designers, engineers and workers, who resolved

the most difficult scientific and technical problems.

o_ The new victory in space investigations proves the successful
• o

accomplishment of tasks according to plan, set by the Party and

o :, the Government to the scientists, designers, engineers and

: workers. Your report on this outstandin_ achievement was received

: with high satisfaction by the delegotes to the XXIII Convention

of the CPSU.

Delegates to the XXIII Convention of the Communist Party

.. of the Soviet Union, our Party, the entire Soviet People sincerely

conaratulate scientists and designers, engineers, technician and

_orkers, Unions and Organizations partici_atin_ _ in development,

construction and launching of the first artificial moon satellite.

III II ]II [ 1 1
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Glory to the Sowiet people - the builder of communism,

mainly fighter for peace and happiness of all peoples!

Long live Leninls Communist Party of the _oviet Union -

the inspirer and organizer of all the victories of the Soviet

'_ people,

o Presidium of the XXIII Convention
_ of CPSU.

, _ "Pravda", 4th April 1966 (Special edition).

° _ .

_ _LUNA - 10" IN ORBIT AROUND THE MOON:, J | i

! . :

i ' i:._ Only two months have passed since the day of accomplishment

: _'_ii Of the grandiose experiment soft landing of the automatic station

__° ';: "Luna-9". And again the attention of the whole mankind is

• riveted on the moon. On the 3rd of April at 21 hours 44 min.,

..... Moscow time the Soviet automatic station "Luna-lO" came out

i= o : into orbit of the artificial _oon s_tellite. For the first

: , time in history a man-made se:,ce vehicle is orbitting around

,"_, The creation of the artificial moon satellite is a

° necessary stage in the mastering of the outer space. The

°i artificial earth satellites have helped to raise the curtain

on many mysteries of nature. Today there are hundreds of

.... artificial satellites in the circumterrestrial orbit, assisting

_ • people in accomplishment of radio-communication and TV transmission

" through space, correct weather forecasting and to conduct extensive

_::o....
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:.... meteorological investigations. The artificial earth satellites

have enabled to obtain a number of most important data about

the circumterrestrial space, to detect the radiation zone of

the earth, extensively investigate the magnetic field and

_° ionosphere of our planet, corpuscular radiation of the Sun

_,. and cosmic rays.

Many scientific problems, connected with the nearest to
. o °

the earth cosmic body - the moon, could be resolved by direct

study with the help of the artificial moon satellites. The

program of scientific investigations, bein_ conducted with

their help, will make it possible to expand considerably our

._: knowledge of the moon and circumlunar space.

Launchings of the artificial moon satellites will make

it possible to resolve a number of scientific and technical

problems, bound with improving methods of the spaceship control

in its insertion into circumlunar orbit, investigation of the
?

radio-sets performance close to the moon to determine evolution

, of the vehiclels orbital parameters, and to carry out widespread

investigations of the physical propertie_ of the moon and cicrum-

; lunar space.

ok_o

One of the interestins problems is the investi_ation of

mete@ric environment in the space near the moon. Measurements,

v

carried out by the artificial earth satellite_ have shown, tha_

in circumterreetrtal space at variou_ altitudes there is irregu-

larity inthe distribution of meteoric matter. So far it is
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unknown, how the meteoric particles are distributed near the

":. moon.

, The meteor showers may constitute sreat dan_er for space

vehicles. Moving at velocities of some tens of kilometer per

second, meteoric particles are capable of gre_t destruction.

o '; Although the probability of encounterin_ even insignificantly
.7

small meteor_ is not hi_h, nevertheless for ensuring complete

°2 safety of the spaceship's flight it is necessary to extend our

knowledge on composition and variation of meteor showers.

_ i Another important problem - determination of the thermal

characteristic of the moon. The earth atmosphere in the

infrared part of the spectrum has a small "transparency window"_
_.

through which there is penetration of radiation with wavelength

oo o, from 8 to 12 microns. Therefore it is only within the limits

of this "window" that the measurements can be made of t_le

o: thermal radiation flux of bodies, outside the earthts atmosphere.

i But the width of the "transparency window" is Inadequate for

*_ studyin_ the total thermal spectrum of the moon.

:_ It is a known fact, that the moonms temperature varies in

a wide range. As soon as the sun rises abov_ the lunar horizon,

surface temperature begins quickly to rise. At noon the Hoonts

surface in the equatorial _res gets heated upto 100-130°C.

! After the sun has set the moonte surface quickly coolu off and
!

i _ its temperature drops to - 120°C.
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& more detailed study of the moonts thermal characterilstics

_' _ at a close distances when the measurements are not distorted by
i

the earth's atmosphere, will enable to resolve one of the important
%

._ questions, connected with the moon's investigations.

_ The magnetic field of the moon has been investigated by
°

_ means of space rocket "Lune-2", launched in September q959.

_ These investigations have shown, th,At the moon's magnetic f_eld

is insignificant, the intensity of which is not above one

thousandth of terrestrial f&el_. Further verification of the

intensity of the moon's magnetic field by means of a more

sensitive magnetometer is of high significance for elucidati:_g

:'_ ° the nature of magnetism in various celestial bodies._b

One of the most interesting scientific problems is deter-

i mination of the gravity field of the moon. The astronomic

methods enabled to determine the moon's mass, but the finer

° o: characteristics of the gravity field are known at present only

. approximately, since for their determination the use has to be
Ooi.

.... made of various unconfirmed hypotheses. Orbital parameters

', measurements of the artificial moon satellites for a prolonged

: period enable to follow the evolution of the orbit. Since the

_ nature of the orbital evolution depends on the irre_larity of

_, o the gravity field, it will be possible by direct methods to

_'; estimate the difference of the moon's gravity field from

spherically symmetrical. This experimental study of the

. . ,, ,, , , ,|, n , , i i
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moon's gravity field has an important scientific si_ificanee.

_ All these problems are of great interc_st to science:

° Composite investigations of circumlunar space and the

moon*s surface by means of artificial satellites and automatic

_ stations of the type of "Luna-9" will provide a great amount

of information on various scientific aspects of the earth's
o i,

o_" nearest neighbor.

:o_ The initial flight of the _utomati¢ station "Luna-lO"
resembles the flight of other automatic stations. It was

, _:_i_" placed on oircumterrestrial orbit, from which it started to

N, ,o;' the moon. However, the flight path was Euided not at some

..... point of the moonms surface,but at a point,. 1000 km from the

.: mOOn,

, : The flight path of the lunar spaceship shows two part_:
o

_-,_-_. '
-_o ""_ - flight path in the action sphere of the

: earth, where the gravity attraction of the

,o_ , earth is hi_her than the lunar _ravity;

•':_. - flight path in the sphere with predominance of
• o

: lunar attraction.

The moon mass is considerably less than the earth mass,

therefore '_he activity sphere of the moon is less than the

e.ctivity sphere of the earth, The activity sphere of the

°"/_ moon extends for about 60-70 thousand km. from its center

%

II II

II II I I - _--
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and is within the activity sphere of the earth. With the

start from intermediate or t of earth satellite the boost

+: cluster provided "Luna - 10" with velocity of about 10.87

+_ +" kin/see.
i

!+.
,u a ' •

With this initiaI velocity the flight time to the moon

.... composed a little less than three and a half days. With

+., entry ;,nto lunar activity sphere the station*s velocity was

,;+ about 1 km/seco in relation to the moon.

In order to ensure the insertion of station into
i

' r

..... prescribed lunar orbit, trajectory correction wa_ carried0

+++.+,+,.............. out from the results of radio-measurements. As a result the

" station entered into flight trajectory, passing at prescribed

+2 distance from the lunar surface°

,, Moving in accordance with celestial mechanics, th_¢

- ° °_i automatic station picks up in the lunar area velocity of
'+

+ ,++; about 2.1 km/sec., and if this velocity is not decreased,

°_: the station will leave the moon and get converted into an

°° °.+ earth satellite. Thus, to place the station into lunar

?++ orbit and convert it into lunar 0,atellite the flisht velocity

,, • ++ Of the automatic station has to be reduced to about 1.25 ka/

sac. -_t a_- l.revio, tsly determined point of the lunar space.

These conditions are a_sured by a special radio-_ystem
'+

: + and corresponding flight controI complex.
i % t

_ o

J

: '-'- .+ "+. + +-+. .,- .... .+:.... _] ' , . ':, • .... + ...... _ .... :+_,_.=- .. _ "

k I

++ -+'-+.. +++'++ .... e,+,+1+++,_..... ++_; -++'_+++_,>+_+,,..............,m,+.+-+. ,+-+ i'|i i
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[ During the precedin_ tlighte the trajectory control

system, ra_io-set abo;.rd, aotro-_rientat_on Qysfem andautomatic control devices were perfected in natural

condittOnSo

The automatic Itation"Luna-lO" consist8 of the two

ma_.n sections| lunar satellite, which is being placed

into the lunar orbit, and propu!sion system with inst.-

mental compartments.

i Figure 1_| Automatic station "Luna-lO".ii 1- Measuring radio-system. 4- aetro-orienta-

I! 2- Lunar satel_ite! tion syotem|

3- separation _evice of _- oropulsion system|
lunar satellite|
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After the insertion of automatic otation into lunar

orbit the lunar _atellite is separated by a special d_vice

t_, from the propulsion _ystem and begins to carry out scientific

investigations.

The lunar satellite is a hermetically sealed container

245 kg in weight. It carries the following equipment:

- radio set, telemetric system t programming-

timer units;

. - Scien_ific instruments for the moon and lunar space

t. investigations;
i
i - thermal control system;

I' - antennas|

- power-supply sources.

The propulsion system of automatic station consists of

_et engine, fuel tanks, fuel delivery manifold, control

members, required for stabilization of the vehicle in flight

during engine operation.

The propulsion s_,stem is used for trajectory correction

and deceleration for transfer into the lunar orbit.

In instrument compartments are the flight control system

and orientation system, consisting of gyroscopic instruments,

electronic optical devices and programming timer units. In

the same compartments are the power supply source_, telemetric

control system and micro-rockets of the orientation system.

O0000006-TSB12
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The control _y_tem ao_ure_ _t_blli_ation of the

auton_tic station about the gravity center, l nsue of

commands for cut-in and cut off of engines9 _tabiliza-

tion of the automatic station i_ implemented by me_ne of

micro-rockets.

The weight of automatic station "Luna-lO" after

insertion into lunar trajectory composed 1600 kg. Its

flight diagram is shown in Figure 18.

Xnitially the automatic station and boost cluster

were placed into orbit of earth satellite, This orbit

has the £ollo_Ang parameters:

- altitude at perigee 200 km;

- altitude at apogee 250 km;

- orbital inclination about 52 °.

Thereafter the station was transferred to lunar

trajectory. Accordin_ to obtained forecast the actual

movement of "Luna-lO" was somewhat different from the

prescribed. Therefore the command and measuring complex

prepared primary data for the trajectory correction.

The command for correction was issued from the earth

during one of the communication periods. The primary data

for correction were preliminarily transmitted aboard the

station. The sub6equent work of all the systems was auto-
!,

matic,
i

00000006-T£R1



i I i I ,

i i I 1
i _ I i ! •D t i i i

J - 489 -
s

Ao a reoult of correction, carried out on the flrot

of April, the velocity of the automatic _tation llLun_-10'!

chan_ed to a prescribed amount. The _round control measured

parametero of the corrected flii_ht _raJectory of the automa-

tic station. Calculation_ have ahown, that the _th _fter

correction passe_ practically through prescribed point.

From the parameters of trajectory after correction primary

data were determined for deceleration in order to transfer

the station into lunar satellite orbit. These data were

transmitted to the station.

Figure 18# Flight diagram of the automatic
stetion nL_na-qO".

q- circumterreetrial orbit; 2- Lunar trajectory
correction! _- orientation of the et_tion
prior to deceleration; $- deceleration an_
enterin_ into earth _atellite orbit.
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- distance at apocynthion about 1000 km,

- distance at pericynthion about 350 km;

- orbital period about _ hours.

20 seconds after brake engine cutoff the control

system gave a signal for separation of the lunar satellite

from the propulsion system and control system compartments.

The separating device operated normally. Thereafter begun

the first radio-communication with the lunar satellite.

This has shown, that devices operate normally, thermal

control system provides the required conditions, radio-

communication with the _tation steady.

The creation of lunar satellite is an outstanding even

in the history of space conquest, one more step in the

development of human knowledge. And it is specially joyful

and pleasant, that the way into space is being laid by

Soviet man, who successively step by step goes first in

the world along the hard road of understanding the Universe.

IN CIRCUMLUNAR ORBIT. ,FIRST SCIENTIFIC RESULTS

OF THE "LUNA - 10" FLIGHT:

On the 3rd of April 1966 the automatic station "Luna-lO"

was placed into lunar satellite orbit. With the creation of

the first in the world artificial lunar satellite begun a

new stage of direct investigation of the moon's physical

properties and of lunar space,

e
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_tation "Luna-lO" carries the followin_ scientific

instruments:

, - three-component magnetometer for verifying lower

limits of '_hepossible maEnetic field of the moon|

- gamma-ray spectrometer intensity and spectral

: composition investigation of the lunar surface _amma-

,o_ . ra_lamzon4

_ - countries for recording solar corpuscular and

_"i cosmic radiation, as well as for the investigation of
o ,

' low-energy electrons _n order to determine the _unar
o.

ionosphere and study of charged particles in the"tail"

o .•

of circumlunar magnetosphere of the earth;

- ion traps for recording total ion and electron

i_ _ _ flux of solar wind and the search for lunar ionosphere;

_ - pi¢_zoelectric pickups for recording in the inter-

o,_ planetary and lunar space of meteoric _articies with mass

oo _i over one hundred millJon%h of a gram!

o.

- infrared detector for determination of integral
L

: _ thermal radiation of the moon;

: : - counters of low-energy X-ray photons for measuring
J

X-ray flt_oreecent radiation of rocks on lunar aurfaceo

NNNNNNNR_Tr"r
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As we know, in 1959 by means of Soviet space rocket

": "Luna-2" it was shown, the magnitude of the lunar magnetic

field does not exceed one thouBandth of the earth magnetic

field. This was the first experimental investigations of

0 _ the moon's magnetic properties.

....: The sensitivity of magnetometer on the Station "Luna-lO"

is fifteen times higher than of t_,_ _-_ of "Luna-2". This
o

o_._ permits to estimate more precisely the intensity of magnetic
i

_ _ field surrounding the moon.

•. The preliminary analysis of carried out measurements

'/i has shown, that on the 5th of April the magnetic field

_ intensity was within 1_-20 .qemmas and varied little at

! various orbital points.

_2: The measured intensities of the lunar field is slightly

..... higher than the level of magnetic field in the free interpla-

r

: netary space during the period of magnetic calm. However,

.... so far it cannot be asserted, that it is connected with the

,' presence Of the self-magnetic field of the moon.
,2"

4 _ . It is well known, that continuous flux of particles -
o

"solar wind" is coming from the sun. As a result of inter-

_._ action of the solar wind with macnetic field of the earth

it becomes considerably deformed, and the force lines of
u

, the field extend opposite to the sun, forming _.he so-called

°" magnetic tail ot' the earth.

o
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,,:,,,, _,E _gnetic tail of the earth e%tend_ to lunar orbit_

__"_, th n dur_.ng '.'he first measurementa the station "Luna-lO"

J:"_"" was within the magnetic tail of the earth, and this could
., t

,_: have specified the higher intensity of magnetic field.

_: _ _ Hence the moon will be out of the magnetic tail region,

_*"_.i_.. Measurements c_a.4_a .,mgnetic tall will make St possibl_ to

I:G_ declde_ whether intensity variations of magnetic field

_o_:_ are caused by the lunar magnetic field or by the magnetic

',_ tail of the earth.

: _.,_-: Study of the first results of measurements, conducted

_i. by means of the charged particles traps, permits to draw

_I a preliminary conclusion, that in sections of flight between

the earth and the moon and in the lunar satellite orbit the

o flux was recorded both _f negative and positive particles

- ' (including low-energy ions)

_ Counters of cosmic radiation recorded cosmic background

o,.... between the earth and the moon• The cosmic backgroundts a_

_j°;_ present slightly high (5 particles per sq.cm/sec), as was

7 to be expected during the period of the minimum solar

_ ., Data were obtained on lunar orbit, which could be

,, interpreted ae the presence in lunar space of a flux of

electrons with energy of tens of thousands electron-volts_

.... _" In their intensity these fluxes exceeds the cosmic background
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, 70-100 times. It is possible, that this is caused by the

_, magnetic tail of the earth. The subsequent measurement8

":_ will enable to draw more definite conclusions reEarding

the radiation environment in the vicinity of the moon.

The"Luna-lO" has transmitted spectra of gamma-

,.= radiationt obtained above different areas of lunar surface.

",' In this case a higher intensity was detected of gamma -

,/"'" _adiationt specified mainly by the interaction of cosmic

"_'_: rays with surface layer of lunar matter. According to{' ,

......'_. primary data_ the level of natural radioactive radiation
• :> :i ,

=_:: !:i, of lunar rockst connected with the radioactivity of uranium_
o "

_}_..,_,_,,,:ii: torium and potassium, in comparison with the similar radio-

-:3"_._,:i,,_ activity of the earth rocks approximates that of the basal

rocks- basalts.

o • Piezoelectric pickups are _ttached on the sheath of

the station. Area_ sensitive to impact of meteoric

particles0 composed about 1 sq.m. According to primary

.... data, the spatial densit_ o_ _eteoric particles within

" the lunar satellite orbit is hi_her_ than in the intre-

, planetary space.

,, The infrared de_ectors is made up o_ two radiation

receivers, which are flat plates placed next to each other.

: The first data were obtains" ,-_I :__ teing processed on

thermal and fluorescent radiation of the lunar surface.

The scientific _tation "Luna-10" first in the world lunar

....,,_" satellite-continues its investigations.

"Pr_vda"_ _Oth April _966° (TA_S).

..............•.............................e_.......11IIITIIIII .....

00000006-TSC06



P

Ii

7,

A GR_AT LANDMARK iN _PAC_ I_:VESTIG_TION_:

PRESS-CONFBR_NCE ON T_E FIRSt _OVIE_ LUNAR _AT_LLITS:
_,_ n

- Yesterday a press-conference was held in the Moscow Club

of _cientists, dealing with the launching of the Soviet automatic

station "Luna-10", the first in the world lunar satellite. In

i
the conference room of the Club - _oviet and foreign Journalists,

_; scientists, workers of various departments in the Capital.

• r/'_
...., : The bright light of "Jupiter" lamps illuminates those

%%;

_,; present, the whirring of cine-cameras is continuous, there is

.°__ clicking of photo-cameras. Press-conferences, dedicated to successive
o

_ :. victories of the Soviet conquerors of space, _ve since long become

_o_ events of _reat significance, as every time they mark one more

! _ ,'io,, historical stage of understanding the infinite depths of the

o

_o Universe.

!,

Since _959 lunar flights have begun in the Soviet Union of

_ : space rockets. In January 1959 the first suace rocket passed close

i_ " , to the Moon an_ entered a planetary orbit of the _olar System. In

September 1959 the autom_::ic station "Luna-2" reached lunar surface

'. and carried out first physical measurements. In October of the

same year station "Luna-3" have orbited the Moon and for the first

time t_'ansmitted to earth TV pictures of the major part of the other

side of the Moon. On the l_th July 1965 an automatic interplanetary

ststion "Zond-3" was launched, which, passin_ close to the Moon,

,_, completed shooting of its other side and made it possible to obtain

hi_hly detailed pictures.
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.... On the 3rd of February 1966 the Soviet space station

"Luna-9" soft-landed on the lunar surface close to equaL_r on

. :, . the eastern edge of the Oceanus _rocellanum and transmitted to

'_ the earth pictures of the lunar lsnd_cape, visible directly

from the Moon. The soft landing was the most important step

in the development of cos=onautics and opened out e_ormous

:;: possibilities for the science. The creation of the first lunar

_'ii satellite is a new step, opening out future prospects in the

" . study and mastering of the m_on. 3oft landing and lunar orbiting

provide the possibility of an al-round investigation of the moon.

The accomplishment of soft landing and insertion of the

i _ space vehicle into lunar satellite orbit required resolution of

i .: . composite scientific and technical _roblemso High precision wa6

required for placing the space station into lunar trajectory, to

!

i _ assure flight control_ exact orientation from the celestial

° _: luminaries and to carry out by means of the brake rocket engine

° _, the exact decel'eration at the moon.

With soft landing the fligh_ path i_ guided into the center

_. '"., i: of the Moon and deceleration has to be to zero velocity directly

at the lunar surface. _hereas with the insertion of space station

_ into the lunar satellite orbit the flight path by-passes the moon

and at the prescribed point the brake rocket engine reduces

_i_ velocity of the sp_ce vehicle, transferring it into elliptical

lunar orbit, To obtain an orbit close to prescribed very high

,_. accuracy was required of the orientation, control system and

propulsion system. '_he station "Luna-lO" was plnced _nto orbit

_._ ........ ...... . --=- -=°.,;
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o with a minimum distance from the moon 350 km and maximum 1000 km.

_ _e orbital plane wac initially at an angle of 72 ° to the lunar

.... equatorial plane. Orbital period of t_e eatelllte - 2 hrs 58 min.

In creation of satellite the required decelerative force

is lower than in landing. This permits to increase considerably

.! the useful weiKht in the lunar orbi_ and to set up devices for a
:, whole series of the most important investigations of the moon and

_'_o the lunar space.

o

_ _ Absence on the moon of the atm_pher_ permits study from

_ the lunar satellite Of many properties of _he lunar surface by

_,i:. recording gamma, X-ray, fluoxescent and infrared radiation.

Important information regarding the lunar gravity field will be

provided by observing evolution of this satellitees orbit.

oo, The space station "Luna-10" is equippe_ with a large set

, : of scientific instruments for verifying the intensity of the

possible lunar mnsnetic field, chemical _omposition Study of the

._ lunar surface, radiation conditions in lunar space and investigation

of other important scientific aspects.

Incoming regularly from the station "Luna-lO" is the telemetric

information. There was a period of radio setting, when the station,

°_ emittin_ unmodulated radio-signals, entered behind the moon.

o ° The measuremen _,_ and transmission of scientific informntion

are continuing. The first data have already been obtained on the

rock composition of lunar surface, radiatio:, conditions in lunar

space, magnetic effects and density of meteoric matter and plasma

in the vicinity of the moon.
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'_ ,,: Total flux z.le_.,surelJle_t::of bent _',udi:,ti_Jn, tu _J:_ie!_
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c

'* the e_rth'_ atmo__)h,_.re i:: im,Jerviou._, e::ce._t for a_nall

. spectral interval, moh_ it _)o:_ible to vr.wify our l:uo,:_ledge

. (I" i _.rcgc,T'ding tcm_)er_:i:ure'nd ra.l.ut'on card,city _f lllnnr _n_f_cc.
o

o_i Ly mea:_urin.C i-raymi'luorescent r:_di'_.ti,,no_''the lun:_r

P'_' "_" uurf,uce, "_hlcil, a':_r,._utly, wa:._possible to record, the

scientists' ho_:,e to conduct lJ:_:D_inC of the tyi._eof lun::r

rochs from their chemic::l con .osition•
. /

' _'rom n])oard the station "Luna-10 _'- lunar uatellitc -

_o

"i the melody v;_s heard of ou:c i art._fnthem _Intc_nati hal .

'2he creation _f 3.un:_r zahellite o,_)en:_out m'__,, ne,..:

po_sibilities _r the science•
o

.: Inaugur:_tin: _"the press-conferc_.ce, on cr¢,:_tion and
• . i"

:* launching ,)f _.h..finest lun:_r _*.tcl!ite - _ace stntion

"Luna - 10" I,.V Leldv_h invites ;_.P $ino_radov to tu!:e

.o

the fl._or.

! _,'adio-activity detcrmin_tion of rocks_ composing

Lu:tt: surface, is of _..ceptionnl intercept from m:_ny !,oJnt_.

-. r III
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i Firotly, it i_ important for resolvin_ a number of

problems, connected with the origin and evolution of the moon.

Their resolution in impossible without the knowledge of the

ohemical @omposition of lunar rocks and their radio-sctivity.

Investigation of the moon's radio-activity i8 of interest

also from another point. Due to absence of the lunar atmosphere

!_ cosmic radiation freely reaches lunar surface. With the interaction

of cosmic rays with the lunar rock there are nuclear reactions.

Therefore, we should expect the existence on the lunar surface

of radio-activity, induced by cosmic rays, practically non-present

on the earth due to the protective effect of the earth's atmosphere.

The investigation of this radio-activity makes it possible to kaw

a number of interesting conclusions regarding the intensity and

energy composition of cosmic rays in the vicinity of the moon,

their variations in the past,.about the effects, caused by radiation,

generated with flares on the sunt etc.

Finally, the intensity and spectral composition study of

gamma-radiation provides important from the viewpoint of t_e

future practical mastering of the moon information regardin_

radiation conditions on its surface.

As a geochemist, I shall deal in more detail with the

geochemical side of results, obtained from the automatic station

'ILuns.10'_.
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_adio-activity of _arth rocks is determined by the

pretence in them of radioactive elements, i.e., of uranium,

torium and potassium-40. The richest in radio-active elements

are the granites, widespread in continents. Basalta, which

form on our planet a solid basalt layer within _he earth crust,

contain radio-active elements at least 10 times less, than the

granites. As we know, the basalts have originated as a result

of splitting, under the radiogenic heat, of the planet's primary

matter, close in composition to stony meteorites, which separated

into basalts and ultrabasic rocks. Basalts, as the more fusible,

were melted out onto the earth's surface. The ultrabaslc rocks,

which lie, as a rule, beyond the earth crust and belong to the

earth's mantle (i.e. to transitional layer of earth), contain

radioactive elements about 100 times less, than the basalts. The

stony meteorites are of the same group as basalts in content of

uranium, torium and patassium-40.

Thus, granites, basalte, ultrabasic rocks and stony

meteorites, distinct in properties and chemical composition, differ

considerably also in the content of radioactive elements. In othe_

words, quantity determination of radioactive elements in uranium,

torium and potassium-40 in rocks provides at the same time the idea

also of the type of these rocks.

l_ere are most various concepts regarding the nature of

lunar rocks. Thus, for instance, it i8 assumed, that rocks covering

the lunar surface, probably, resemble th_ crystal!ine rocks of the

earth crust. On the other hand, there is opinion_ that the lunar surface

O0000006-TSC12



is composed partially of the remains of l_rge meteorite bodies,

which have fallen on the moon in distant pant, i.e., of ult:abasic

meteorite matter, etc. The range of these concepts is quite wide.

I! Th_ experiment set up by meanu of the autom:,tic station

"Luna-lO", for the first time h_Q given into the h,nds of scientists

exceptionally interesting experimental material from direct

investigations of the radio-active nature of lunar rocks.

According to primary estimates, the content of the natural

radio-active elements in the lunar rocks lies within the region

of the earth's basalt rocks.

We don't feel so far like giving any extensive conclusions

and prefer to collect and process the whole of the enormous material

incoming from the station "Luna-lO". However, even now the

conclusion comes involunCalily, that, apparently, the processes

of crust formation for the planets of earth group have one and the

same mechanism.

The micremeteorlc setting in the circumlunar space was also

investigated by means of the station "Luna-lO".

From the _rd to 12th of April the recorder of meteoric particles

in lunar orbit was exposed fcr several periods with total time 5 hrs

16 min. During this time 5_ impacts were recorded of meteoric

particles. If we take average number of impacts per square meter

per second during the exposure time, it will excesd the average

number of impacts in the interplanetary space 100 times.
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At preannt it would b_ _rem_t,ir_ to dr_w any cnneluniona

in regard to observed _henomena. _o Judge wheather the moon

paaae_ through concentration, similar to concentretiona, obuerved

in the interplanetary apace, or if tht_ concentration is inherent

to the moon, will be 9oss_ble later, after additional data have

been obtained and experimental material accumulated.

The speaker i8 Prof. N.L. Gri_orov.

MAGNBTIC FIF_,_ IONOS_HE_, RADIATION:

t The physical characteristics of the lunar space are only
partially determined by the physical characteristics of the moon

itself. There is a considerable influence in the measured

parameters not only of the sun, but in some aase also of the earth.

For instance, the magnetic fields in the vicinity of the moon

could be the sum of magnetic fields of the moon, magnetic fields of

the solar corpuscul_r flux and magnetic f_eld of the earth.

Naturally, in those conditions separation of the vhysical

parameters of the lunar space, specified by the moon itself,

presents considerable experimental difficulties.

In order to separate reliably the physical characteristics

of the 1,,nor space of specific lunar origin, the investigntions

have to be conducted durin_ varlous periods of solar activity,

in different position_ of the sun, the earth and the moon.

o - ;',:_ '7";; --- ,/ ...... ...
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'£_e study of lunar _pnce, conducted in 1959 by means of

, "Luna-2", ha_ shown, that magnetic field of the moon, if it

i/

",,,,,, exists, is not above 50 gammas in Intensity; that the stable
0

:_,_,: level of the captured radiation, if it exists, i:_ at least 1000 timea

o ;, lower, than the radiation level in terrestrial radiation zones.
,i

o Thus, as the physicists say, the upper boundary was fixed of the
o

.:, possible values for a number of most important parameters determining
j

"_:' ' the properties of the lunar space.

# o : TO make any progress in these investigations, it was

°o necessary to use scientific devices of a higher sensitivity, than

::.5,._. those used in precedin_ measurements.

• Q,

: The measurements of magnetic field in the vicinity of the

_o _ moon began on the 3rd of April after the entry of "Luna-lO" into lunar

,0% orbit. The reading of all three channels of the "Luna-10" magnetometer

o, _ clearly define the presence of a weak uniform and regular magnetic

field. From the results of Dreliminary processing the intensity

-_ o modulus of the field composed on the 3rd of April 14 gamma, on the_2

i'o

_: :j 5th of April - 24 gamma, on the 8th ot April - 18-36 gammas. On the_#o

'; 9th of April the mean intensity of the field composed 17 gammas.

'°°i In comparing intensities of m_gnetic field, obtained during
o

,_o the period from 3r4 to 9th April with cban!.es in ._osltion of the moon

in relation to the earth-sun line the attention is drawn to the fact,

that the an_le moon-earth-sun wa_ almost 180 ° between the 5th and 6th

April, when durin,_ the longest ,eriod of communicution the field's

o _,, intensity was maximum.

_i,ii

o ,

_ _;_ o_ ' " " ; 'U ; ,'_'_...... i_'_'-_ ....
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_!i. The observable weak magnetic field in the vicinity of

....._:, the moon during the full-moon period could be caused, as mentioned,

by three different reasons. It could be the inherent lunar field,

interplnne_ary magnetic field of solar origin and the "tail" of

the earth's magnetosphere.

Keeping in view the magnetic calm during the indicated

period, the observed gradual intensity variation of magnetic

field from day to day is, possibly, connected with the changes

of the moon's position in relation to the sun-e_rth-line. This

nature of the magnetic field varintion should be expected, if

the "tail" of the earth magnetosphere reaches the lunar orbit.

The role of magnetosphere "tail" in these measurements could be

verified by measuring magnetic field during the new-moon period.

It is well known, that the moon does not have a dense

atmosshere, but the existence is not excluded of a very rarefied

atmosphere. If the moon has atmosphere, the ionized by solar

radiation atoms of the lunar atmosphere should form the lunar

ionosphere. Therefore a lot of attention was paid to experiments

on "Luna-lO", which could resolve the question about the existence

of the lunar ionosphere.

With the object of direct density measurements of ions in

lunar space a charged particles trap was :_et u_ on the "Luna-lO" of

modulation type, which enables to record positive ions with energies

less tha. qO electron-volts,

00000006-TSD02
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The analysis of measurement results Dermlts to draw a

o preliminary conclusion, that on the lunar orbit the recorded

.° flux is of low-energy ions.

_,/ 'l%e "luna-lO" carries al6o two four-electrode traps, which

permit to record total flux of ion_ with energies over 50 electron-

o_ volts o
o

o_._i The search for lunar ionosphere was conducted also by

.... studying variation nature of radio-signals durin_ the entry of

satellite behind the moon. Observation of radio-setting was

o_ :. conducted on the 8th of April. The power level of received

_ radio-siEnal was recorded by special device. Power decrement of
, o_:.

, radio-signal with setting and increment_ when "Luna-10" came out

o_° from behind the moon were clearly recorded by ,. ._

_ : self-recorders. The process_ug of obtained recording haB shown,

_° that the law of decline and rise of signal level corresponds to

" diffraction of radio-waves on a sharp edg_ of the lunar surface
%

_ without noticeable distortions, which would have been observed
r

: with the presence on the moon with noticeable gas medium, absorbing

:: or refractin_ radio-waves.

For the study of radiation environment in lunar space,

_°°_: two counters of charged particles were set up on the "Luna-10".

Study of th_ weakly-penetrating r lation has shown, that

...._ .... during the full-moon period, between 5th and 6th April, the level

of _his radiation was minimum. Thereafter, with the exit of the

moon from the assumed "tail" of the earth's m_netosphere, the
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I i

_:0 , I , I i

- 507-

;- intenuity of radiation increased and reached maximum on the 9th of

April. In thi_ case the count rats exceeded 10-20 times the level

• of the background, specified by the particles of cosmic rays.

If the radiation level, recorded on the 5th and 6th of April,

is taken as due to captured radiation by assuming the existence of

time-stationary radiation zone of t.- moon, the intensity of

° : particles in it will be qO0,O00 times lower, than in the radiation

.... _ . zones of the earth.

io °,

In the measurements of various physical parameters the

_ attention is drawn to the fact, that both the intensity of magnetic

" field and the concentration of positive ions, as well as the

intensity of radiation were found tobe dependent on the moon's

o:

! position in rel;ition to the sun-earth line. It is possible, that

i- in further analysis of the whole combination of obtained information

the internal bond between these phenomena will be elucidated.

"'- The speaker is A.A. Mikhailov, academician and well-known

astronomist.
o°

_ _ W_A_ IS IT LIK_ , .OUR COSMIC N_I(_;IBOR:

o The launchlns of the lunar satellite is of enormous

scientific significance. The lunaF satellites, equipped with

: ' '" correspondin_ devices, will be able to provide an exact information

_ on many quite unknown or still insufficiently known Dro_erties of

,/

the moon and ]un;_r space. These include investigations of the

thermal conditions on the moon, possible volcanic activity,
o
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:i_., concentration of meteorites _n lunar space, lunar magnetic field,

:_'_,_,,_:_ its inherent radiation and reflecting properties in infrared and

=_,_ _ far ultravioIet rays, direct photographing and TV transmission of

_'° __'°. lunar surface pictures, etc.

o,_ . Of special importance is the fact, that the inclination of

Q .

,. the satellite orbital plane to the lunar equatorial plane composes

g_

. ?2 ° . The fact is, that the orbital plane of the satellite retainsQ

invariable direction in the space, whereas within the orbit the moon

is rotating_ completin_ revolution about its axis during a lunar

• month in 2?.3 days. As a.result the satellite after every revolution

o shifts alon_ the lunar longitude by 1.6°. DurinE a month the

'£i' satellite flies twice above each point of lunar surface.

But besides the physical investi_-ations the existence

itself o_' _he satellite in the orbit is extremely important.

_" Radio-technical orbital parameters measurements of lunar satellites
o

"' permit to obtain most valuable information. First of all the moon's

mass will be verified or, better to say_ mass ratio of the earth

and the moon, which is taken at present as 81.30. Another Interesting

o°_ question is about the mass center of the moon itself. Investigation

of the moon's orbiting around the earth has shown, that the masso

' : center does not coincide with the center of the visible lunar disc_

but is displaced approximately by 1 km north from the center of

_: disc.

Next the scientist was speakin_ about the significance of

°_' lunar _atellite for confirmin_ its figure.

: Thereafter the scientist8 _nswered questions of the Soviet and

o
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foreign Journalists,
/

°_ "PTavda", 17th April 1966.

TASk COtI_UNI_UE "LUNA-IO". COMPLE_SD PRUGR,r.:

_, OF SCIENTIFIC INVESTIGA?IONS:

" ' ' The Soviet automatic station "Luna-10" the first lunar

i : satellite - has successfully completed the proFram of scientific

i_vestigations.

vo. 219 communication perio,_s were carried out with the

_.. station, during which a Kreat amount of scientific information

, and trajectory determinations was obtained.
@

The last communication was on the 3Oth of May 1966; thereafter

' the communication with the station has ceased, since the energy

: . reserve of current sources on board was tot:_lly exhausted.

During its active existence the station completed 460 revolutions

around the moon, having flown over seven million kilometers.

At present the obtained material is being processed, The
; 'o

results will be published in the press.

i "Pravda", 3r4 June 1966.

°_ : TA33 C(_HHUNI_U_ IN 3PAG_ - "LUNA-11":..

_: In accordance with the program for further investigation of

• - the moon and lunar space a moon shot was implemented in the Soviet

Union on the 24th of August 1966 at 1I hrs. O3 min., Moscow time.

_. The rocket carried automatic station "Luna-11" weighin _ 1640 kg.

o -......... - .......... . • :/ ....... _

/
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The main object of the station is further perfecting of

the lunar satellite systems an_ scientific investigations in the

lunar space.

' _ The preliminary processin_ results of measurements indicate,

that the station's trajectory is close to nrescribed. At 14 hrs

Moscow time on the 24th of August 1966 the station "Luna-11" was

° 26 thous, kin. from the earth, above a point of terrestrial surface

with coordinates 12°4 ' N and 135°50 ' E.

According to telemetric data, the instrumentation aboard

the station functions normally.

i

.... Tracking of the station is being implemented by a special

, measuring center on the ground. The coordination center is

,. conducting processing of the incoming information.

_ : "Pravda", 25th August 1966.

o "LUNA-11" TRA:_&MIT_:

o j

; o; In accordance with investi-ation program of the outer

_P space, automatic station was insterted into lunar orbit on the

28th of August 1966 at OO hrs 49 win Moscow time. Th_ new Soviet

lunik is designed to continue scientific investigations of the moon

and lunar space, begun by preceding luniks.

o

The automatic station "Luna-11" i_ a composite space vehicle.

The air-tight containers carry control and astro-orientntion systems,

'1oi radio equipment, scientific instruments, thermal control system,
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power-supply sources and other devices. On the body 04" the

automatic station are the receiving and transmitting antennas,
!.

portion of the scientific instrumentsj not requiring her_tizat;on,

active units of astro-orientation system.

The flight path of the station "Luna-11" has a lot in

°o common with that of the station "Luna-10". Initially by means of

carrier-rocket a heavy earth satellite was placed into earth

• _ orbit. Then the space rocket took-off from the heavy satellite
t

.... and placed the _tation into lunar trajectory.

_ " In approaching the moon_ when the station was at 8000 km

from its surface, the orientation sy_;tem, using bearing on the moon

. and the sun, oriented the station exactly vertically to lunar
o

o_: surface. The swin_ of the station at required angles was implemented
°

by micro-rockets. A special system memorized this direction aso

_ i bearing and turned the station additionally at a required angle,

t:.,,, so that the engine may take up the required di1'eotion at the start

o of deceieration. _his position was retained by the system till

_ ' the cut-off momen_ of propulsion system after th,, braking of the

station.

_ The primary data for braking in order to transfer the station

_nto lunsr orbit were transmitted by radio. At OO hrs 49 _in on

the 28th August the automatic station transferred from the flight

path to lunar satellite orbit of the following parameters:

-- minimum distance from lunsr surface - about 160 km;

--- maximum distance from lunar surface - about 12OO _m;

00000006-TSD08
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_- orbital inclination - about 27 degrees;

_i -- orbital period about 3 hours.

o _i The first radio-cOmmunication with lunar satellite has shown,

that the apparatus operates normally, thermal control system"

i provides the required conditions, radio-communication with the statior
Q_

o steady.

_Wi_i _he set of scienti fic instruments aboard the automat ic

station permits to conduct various investigations and experiments.

_; Gamma - and X-ray radiation of luna_ surface are being investigated

,_j_ by means o£ devices. _is will enable to verify the chemical

_ composition of the lunar rocks. From the measurements of orbital

evolution the characteristics will be confirmed of the lunar
o

gravity field. A special device measures X-ray fluorescent radiation

of the lunar surface with the object of determin_.ng chemical

elements, contained in the lunar _round. An important characteristic

_° of the lunar space are the concentration of meteoric fluxes and

o_ their distribution, as well as the intensity of the hard corpuscular

°_ radiation in the vicinity of the moon. ;necial device_ on board

the station investigate these physical phenomena.

o

,_ . Similar investigations were conducted by automatic station

"Luna-lO". But its orbit was ino}ined at 72°. The new lunar satelllt

implements these measurements in plane, close to equatorial.

--_ ...... Moreover, the scientific devices aboard the new sateTtite are siightl _

.._ changed in view of the results, obtained by measurements from the

"Luna-10". The analysis of new data an,_ their comparison with the

:_'_'.......... , _ ,.......... _.., ._._ ._-,i_ ; ...... _. _,_, _...... : ...................

_ _L '_'
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/o previou_ will make it possible to clarify variou_ physical
o

properties of our n_tural satellite. '_he"Luna-11" carries radio-

oi astronomical instruments, observiur the long-wavo COSmic

.._II radio-emission.

The scientific investigations, bein_ conducted by the new

Soviet lunar satellite, open out the furthest prospect8 for the

_,_ study and mastering by mankind of the Universe space.o

"Pravda", 28th September 1966.
o

• iio_ TASO CO.UNIqUE "LUNA-11" HAS _UCC'_SFULLY COMPLetED IT_ P_OGRAJ

._._._ _.

• :::_:_..... As communicated previously on the 28th August 1966 a second

_::_°" _ Soviet lunar satellite "Luna-11" was placed into r elenocentric

o° orbit.

i

The objects of the station were;further improvement of methods

for insertion of the station into lunar satellite orbit and continued

_ _ scientific investigations of the lunar space, begun by preceding

........._i,_ Soviet automatic stations.

.......-__' On the 1st of October 1966 the autom,_tie station "Luna-11"

_'_" completed the program of scientific investigations. Since the

28th of August 1_? sessions of radio-communication were carri,',d

!_, out with the station, during, which a _eat amount was received of

scientific information end trajectory measurements.

During its active existence the second _oviet lunar satellite

o completed 27? revolutions around the moon.

0 _ ' .__, • ....... _ . ....
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i The 1_t sesslon of radlo-communic_tion with the station

"Luna-11" was conducted on the ist of October at 05 hr80_ rain.

thereafter due to total exhaustion of power-supply on board the

' communication with the station ceased,

The processin_ and analysis of obtained information continue.

The results of investigat$ons, carried out by the _oviet automatic

station "Luna-11", will be published in th_ press.

"Pravda", 5th October 1966.

TASS COMMUNI<_,UE IN SPACE "LUNA-12":

In accordance with the program of further investigation of

the moon and lunar space a moon shot was accomplished in the _oviet

Union on the 22nd of October 1966 at 11 h_s 42 min Moscow time.

The rocket carries _tic-station "Luna-12".

The main object of the station is the further perfecting

of the lunar satellite systems an_ scientific investications in

the lunar space.

Primary results of the measurements processing indicate, that

the trajectory of the station is close to prescribed° At 16 hrs

Moscow time on the 22nd of October 1966 the station "Luna-12" was

45 thous, km from the earth above a point on terre_trial surface

wlth coordir_ates 20°30 ' _ and 107°4_ ' L. Two sessions of

radio-communication was conducted w_ the station, According to

telemetric data, the devices ai_oard the station _unct_on normally.

O000000 -TSDI I



- 515-

A apeclnl moaBurin_ center on the groun,_ A:; followln_ the

flight of the station. The coordination center io proce_ing _he

t incominF, information.

i "Pravda", 23rd Uet() __r 1966.

. T.A_ScoM_;u_u_uz,,Lu._A..-12,,- Ir_ 0_8I_:

- As communicated previously, on the 22nd of October 1966

automatic station "tuna-12" was placed into lun_ trajectory. In

accordance with the program trajectory correction was carried

out on the 23rd of October at 22 hrs 12 min Moscow time.

On approach to the moon on the 25th of October 1966 at

23 hrs 47 min Moscow time the station was decelerated.

As a result of successfully carried out maneuver the

automatic station "Luna-12" entered into selenocentric orbit close

to prescribed and became the t),ird _ovlet lunar satellite.

According to telemetric data, the systems aboard and

scientific inetruments for l_nar space investi_-ations are functioning

normally. Radio-communication with the station "Luna-12" is

steady.

The coordination center is processing the incoming information.

"Pravda" 27th October 1966.

On the 22nd of October 1966 launching wee accom! _ished in the

_oviet Union of autom:_tic station "tune-12'). On the 25th of October at
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23 hr_ 47 mln Moscow time the automatic _tat£on "Luna-12" w_

placed into s_lenocentric orbit and beetle thc_ third _oviet lunar

satellite.

The program for the study of t_e moon and lunar space

envis_Ees various ucientifi¢ investigations, which would permit

to study in detail the celestial body nearest to our planet.

The scientists are interested to obtain as accurate as

possible information on the various lunar areas. It i_ important

for them to know the size, number and shape of the craters, nature

of the local relief. This requires pictures of lunar surface with

sufiiciently high degree of resolution. The ground telescopes do

not make it possible to distinguish fine details of relief on the

moon. From the earth even at optimum atmospheric conditions it

is impossible to photograph on the moon de_ails less than 400-500

meters in dimension.

The best way for observation of finer details, measurable

in meters, are the lunar satellites, placed into a comparatively low

orbit and equipped with photo-camera, and also with a special system

for transmitting the shots to the earth.

For a successful resolution of this problem it w_s necessary

to perfect the 8yste_ for the guiding o_ the station into the lunar

orbit, perfectin_ orientation and stabilization equipment and to

carry out a number o£ other composite experiments.

_ Inveet!,gation program of the moon and lunar space requires

i resolution o£ many scientific and engineerin_ problems. The

L / ..............r --_--,_ " II II]I I a I [ II I II I I
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implem#ntation a£ thi_ program wa_ bagun by the _oviet _cientistn

a.d deaigners in 1959, when the first three _oviet lunikn initiated

regul_r study of the moon from tlclose dist,,co.

b

During _mo_t four centuries of teleccop!c obanrvation_ the

visible aid@ of the moon wa_ well investigated. Hundreds of thousanda

of its details were mapped. Surface temperature has been measured,

, reflection factors found o£ electromagnetic waves, mass ratio

determined of the earth and the moon, etc. However, the other side

of the moon, just as before remained mystery for th_ people.

For the first time in the history of the earth civilization

Soviet automatic station "Luna-3" in October 1959 transmitted picture

of the other side of the moon. The shots made by the station

covered about two thirds of the lunar surface, previously unapproachabl

for observations. During the six years no one was able to repeat

this grandiose experiment.

In July of 1965 another Soviet automatic station - "Zond-3",

passing at a distance of about ten thousand km from the lunar surface

photographed part of the invisible hemisnhere of our satellite,

remaining outside the vision field of the station "Luna-3". The

shots, transmitfed by the stations "Luna-3" and "Zond-3", have

practically completed photographic survey of

the whole surface of our eternal satellite. The rhotographs, which

are now at the di_posal of the _cientiste , show over 95% of the lunar

surface. Discovered on the oth_r side were vast depressions, named

thalassoids, crater chains of enormous extent and _ gre_t number

o_ craters. Approxim:_tely 170 objects on the other si_e of the moon

z # , o u , ' o _ 4} , "
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_° _ were named by th_ Commission of the Acad_.my of _c_ +nces usni_ after

outscandin:' 5cientiQt_, who worked in diffe-ent _phere_ of the

° _ science.

' But the flight program of these vehicles dld not envisa_e

+"+ obtainin_ of photographs with hizh resolution of details on the

+++,_"+ lunar surface, as the shooting was from a great altitude.

_ On the 3rd of February 1966 the station "Luna-9" for the

first time in history accomplished soft landin!_ on the moon. The

series of shots, obtained by this station, were made with very

+++° o+ high resolution. On some shots it is possible to distinguish

+<°++ surface details about 1-2 mm in size. But this information pertained

only to the area in the vicinity of touchdown point.

+_+ On the _rd of Anril 1966 automatic statign "Luna-lO" became the

,++
+_+ first in the world lunar satellite. Following it on the 28th of August

.+° + :+'o,_ automatic station "Luna-11" was placed into selenocentric orbit.

_ i + The program of scientific investi+_atione+ implemented by these

_° + stations contributed a lot of new facts to our knowledge of the

-, moon and the lunar space.

° _ ° ',. And now there is a new achievement - the third _oviet lunar

_, ° ! satellite - station "Luna-12". One of the objects of thi_+ station was

° to obtain and transmit to the earth shots of individual a_eas of
9

_i_"o _ lunar surface, made from comparatively close distance,

_b

.+".... i_..................... _+-." o, +.... +i_................ "+.; U'- +"_+'\_:' "-_ ....... __+__.____+: " ..... •
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:_ The automatic station "Luna-12" in _ composite _p_ce vehic!e.

The m_in pow,_r unit of the utation io the correctin_brake rocket enginet

on which in hermetic container_ are the blocks of orientation system

radio-set, photo-TV cameras, control system and power-supply

accessories. In the upper section of the s_tion i_ the instrument

compartment, partially closed by the radiator of the thermal

control system. Fitted on the body of the station are the receiving

and transmitting antennas_ part of the scientific instruments not

requiring hermetization reserve-gas cylinders for micro-rockets of

orientation system and the micro-rockets themselves, fitted on

special brackets.

The propulsion system of the station, consisting of jet

motor with pumping fuel delivery, control members and fuel tanks,

is meant for trajectory correction, bracking of the station close

to the moon and position stabilization during the engine operation.

The orientation _nd control systems implement orientation

of the station in space and its subsequent stabilization prior to

correction and deceleration, turn of the station for obtaining

the required decelerative force, engine cut-off after correction

and deceleration, orientation and stabilization of the station

during the shooting of the lunar surface cut-in and cut-off of photo-

television camera, etc. 2he compartments of control and orientatio_

systems contain a set of variou_ _yroscopic and controlling devices,

electronic-optical and programing timers.

¢
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The radio-set provide8 control of the station both from

the earth and independently, information transmission on the

_ performance of the station's systems and scientific instruments,

trajectory measurements.

o,, For the shooting cf lunar surface and transmission of piotures

.. _ to earth, a special TV camera is set up on the station.

o_:, In accordance with the program the photo-TV camera took

° pictures of the lunar surface and automatically processed the film.

, The pictures were initially transmitted to the center of distant

space radio-communication in inspection, conditions. Thereafter

the most interesting shots were picked out and transmitted from• aboard in normal conditions.

°o The complex of devices and systems in the station "Luna-12"

gives out a lot of heat. Moreover, the station gets additional

• heat due to solar irradiation. Therefore to maintain normal thermal

_ conditions of operation of all the devices and instruments of the

v _ station it has a special thermal control system of passive-active

'_:_". type.

_' Applied as passive means of thermal control are the appropriate

• coloring of external surfaces, heat-insulation and special screens.o

The permits to maintain normal temperature conditions in all

compartments of the station, except the instrument compartments

o of the control system, where the preset temperature conditions in every
'7,

_,o flight branch is assured by the active thermal control system.

Fitted on the body of station "Luna-12" are the _tate emblem of the
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_' _ Union of 3oviet Socialist 2e_u_lics and the banner of the Soviet

Union.

_ o_ In accordance with the flight program the station "Luna-12"

entered celenocentric orbit close to equatorial. The calculated
i •

point of guiding in this case was at a distance of 1290 km from

! the lunar surface• At a moment of reaching this point thei i:

velocity of "Luna-12" was 2085 m/sec. At this velocity the lunar

i _° -_' gravity is incapable of changing the flight path of the station

• enough to transfer it into the lunar satellite orbit. Therefore_
o,

, :.: there had to be deceleration to transfer the station into

_:_ selenocentric orbit.

.. To accomplish deceleration an hour before reaching the
! .o

prescribed point of trajectory, when the station was at about 8000 km

o

_'_:.. from the lunar surface, it wa_ oriented in exactly determined position

_ _ in relation to the moon - on lunar vertic_l i__en the station was

'_ turned at a certain angle from this direction ai_d on reaching the

_'o_. prescribed point the propulsion system was cut-in and operated for

_" - the prescribed 28 sac. As a result the velocity of the station

was reduced to 1148 m/sec and the automatic striation"Luna-12"

. trarsferred from the flight path to lunar satellite orbit of the

° following p_rameters:

--- maximum distance from lunar surface (at apocythion) -

i about 1740 km;
L

--- minimum distance from lunar surface (at pericythion)i

about 100 km!

-- orbital period - 3 hrs 25 min.

O0000006-TSE05
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0 All the o_erations for this m.neuver were implemented

automatically.

°°. After the station entered into lunar satellite orbit it

was in an oriented position. In orbiting the automatic station
Q

:::_o ' appeared above the illuminated part of the moon and at this moment

,_ the TV camera was cut-in.
r1?

:! Mention should be made of the high operating precision of
@

._'_ the systems and operating units, which orient the station in the

o.,

,.:i area of photographing. Maximum deviation of the station from the

: prescribed direction was not above a few angular seconds. Altitude
?.

_" of picture-taking and coordinates of the photographing section were

o : actually not different from the prescribed.

.......°: At the end of photographing the station began transmission

° of pictures to the earth through television channel. In this case

each shot was divided in the TV picture into 1100 lines (in ordinary

°'_ .. / television there are only 625 lines). This produced good quality of

.i.

....._. p_c_ures.

.:o,! After transmission of pictures the TV set was cut-off.

,_ '_he automatic station "Luna-12" continues investigations

_,_'_ : begun by luniks "Luna-10" and "Luna-11". The characteristics are

;_ being studied of the lunar gravity field from the orbital evolution

°_i of the station. Further investigation is being conducted of the

o_;:_, radiation conditions in the lunar space and distribution of micro-

°_ meteorites on the moon. "Luna-12" continues radio-astronomic

•' "5 " ii _. " ._ --" ' "'

........ " " " " .... : ......... ' ........... i_.... o-::......... : _--_._.._._,_.
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investi_ations, begun by "Luna-ll" in unapproachable from the

i earth b_nds of lon_ and medium radio-waves.

° : The launchin_ of the automatic station "Luna-lE" is a new

'_ success of the Soviet science and technique.

i- ,; "Pravda", 6th November 1966. (TASS)

,_":' :,i_ TA3S COMMUNIQUE THR_._-MO_ITH PROGRA_ OF INVE3TIGATIONS

:: BYAIJ OMAeIO-'  ATIO,N.,"Z,UNA-,.12"la COMPT. 'eE,D:
,! _ "' , ,

"' As has already been communicate ._, on the 22nd of October 1966

i '
_o ._ automatic station "Luna-12" was launched in the Soviet Union. On

_ _ _'° ' the 25th of October the station was inserted into the lunar

i: ';°o satellite orbit.

..... _urin_ the past period the station "Luna-12" flew in lunar!
oo

i'

." '_,, space 9 million 800 thousand km_ and 302 sessions of radio-communication

were conducted with the station.

. o //:
4,

'_ On the _qth of January _967 the long-flight program of the

:'_"- third Soviet lunar satellite - automatic station "Luna-12" - was

.... successfully completed, and at the 602-nd revolution the

i-/ :,; radio-communication with the station have ceased.

Durin_ the three-month flight the station carried out a

_,_ , scientific investi+;attons and transmitted to the earth unique

p-
: pictures of _he lunar surface, obtained from the lunar satellite

_.:. orbit. In accordance with investi;_ations Ovo_ram detailed

measurements were carried out of gamma-radiation on lunr_r surface,

: X-ray fluorescent radistion, corpuscular in long wsvele:_tb ranse,

.,,° ,. begun by the station "Luna-11" were continued.
i
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1_e result of scientific _uvestlgationo, carried out by

the station "Luna-12", confirm and expand the earlier obtained
_b

J information about the moon and lunar space.

o°_• "Pravda", 22ud January 1967.o
o

,TASS COMMUNI_U_ ON THB LAUNCHING OF'_UNA-I_":

_ In accordance with the program of space investigations a

o moon shot was accomplished in the Soviet Union on the 21st of
i

°'_ December 1966 at 13 hrs 17 mln Moscow time.

_he rocket carried automatic station "Luna-13".

o
o .

' The main object of the station is further investigation

:_' of the moon and circumlunar space.

_ The primary processing results of measurements show, that

°,. the station's trajectory is close to prescribed.

. At 17 hrs Moscow time on the 21st of December 1966 the

static" "Luna-1_" was at 44 thous, km from the earth above a

point of terrestrial surface with coordinates 44031 ' N and 80°11 ' E.

_ Two sessions of radio-communication were conducted with the

_ _'"'_' _tation. According to telemetric data the instruments aboard the

station operate normally,

° Flight observations of the station _re being conducted by
b

=_o% a special ground center. The coordination center is carrying out

....L processing of the incoming data.

: "Pravda", 22nd December 1966.

_, ...... _-_ _, o .... _ o_ _ " o.

' ..... ;L_._._.......... ,., I IIIIIIIII Ili'lllII I
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" The program of the m_on investigation by meano of automatic

+ +:_:_ station '*Luna-13*', which soft-l_,nded on the moon on the 24th of

December 1966, is completed in full.
o

As a result of carried out investigations unique data

_] were obtained on the physico-mechanical properties of surface

', +,_ lunar layer, of high scientific value. TV _ictures were transmitted

of lunar surface panorama in the touchdown area of the station at

._. different heights of the Sun.

+ +..... Scientific information, received from the automatic station

o "Luna-_" is being processed.

''Pravda'1, 31st December 1966. (TASS)

,,,.ut,,tA-l.++,,

0: +• On the 24th of December 1966 at 21 hrs. O1 sin Moscow time

+ the Soviet automatic station "Lun:_-13" soft-landed on the lunar

surface. This is the secon,_._oviet station to h_ve made a soft

o

lunar landing in this year: the first, as we know, was the _ovlet

station "Luna-9".

o .

' Between the flights of _hese two stations three _oviet lunar

satellites - automatic stations "Luna-lO", "Luna-11" and "Luna-12" -
o

carried out a set of scientific investigations, and one of them_
o

in accordance with the program transmitted a series of lunar

surface pictures, obtained from nltitudes from 100 to 340 km.

_:,,+,,i_

+
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L
!, However, the lunar satellites d_ not make it possible tO

carry out direct investigations o_ many important physical and

microstructural charaoterietic_ of the lunar cover.

For the resolution of these problems the devices and

scientific instruments have to be delivered onto lunar surface.

The problem of direct investigation of mechanical and

physical _roperties of the lunar ground has for many years

attracted the attention of astronomists and astrophysicists. The

lunar surface for milliards of years was in conditions of vacuum,

under the effect of a flux of cosmic rays, meteorites 0 X-ray and

ultraviolet rays coming from the Sun, in conditions of sudden

changes of temperature - from 100-150 ° cold of lunar night to

+100-150 ° during the lunar day. Previously the science had no

information on the physical and mechanical characteristics of

substances, existing in such unusual from terrestrial viewpoint

conditions. Just a few years previously extremely contradictory
¢

hypotheses were exuressed by various investigators regarding the

assumed types of lunar matter: lava cover, slag-type surface, thick

dust or ash cover, open lattice mineral structures - dendrites and

other type_ cf surface.

Of great interest to science are the direct measurements,

showing the nature of lunar surface, since in the earth laboratories

it is impossible to reproduce the composite processes of many ages,

which determine its properties.

Side by side with the_e Investigations it was necessary to

,t" continue _ther scientific investigationb, begun earlier.

' :z :u_==_"7'..''_: �......I ............... _ ................. "m.'3,
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In construction the automatic station "Luna-13" ha_ some

differences from its predecessor - station "Luna-9". _xperience,

obtained from the first station, which soft-landed on the moon,

made it possible to improve the construction of "Luna-lY', and

the resolution of a number of scientific prob ems necessitated

equipment of the station with new scientific devices.

Inside the air-tight body of the "Luna-13"iaa frame with

receiving and transmitting radio-set, electronic 9rograming timers,

chemical batteries, automatic devices, scientific and telemetric

instruments, and also the thermal control system.

On the outside of the "Luna-13" body (Fig: 23) are mounted

4 lobed and 4 rod antennas, TV arrangement and two mechanisms for

taking out devices. Prior to bringing the automatic lunar station

(AL_) into working position the lobed and rod antennas, as well

as the mechanisms for taking out were in folded condition and held

in this position by a special lock. On command from the programing

timer on board the ALS was brought into working position; with the

opening of lock the antennas and bringing out mechanism unfolded.

At the end of one of the mechanisms is a mechanical soil-density meter,

on the other - radiation density meter. The carry-out mechanisms made

it possible to set up the soil-density and radiation density meter

on the lunar surface within 1.5 m from the ALS.
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The TV arra.gement of "Luna-13" - optlco-mechnnic.l ccnnner,

re.emhl.s in construction TV or photo-telegraphic set. It should

be mentioned, that optt¢o-aech_a_¢_a_ _yatem meeto th_ r_g_d demando

of weight, overall size, energy consumption and reliable work,

which are demanded of the AL_ device_.

'_he time of the full round scanning of the TV camera is

about 100 min and the depth of clearly-defined space from 1.5 m

to infinity permitted to distinguish details 1.5-2 mm in size

at a distance of q.5 m.

The TV camera nab automatic adjustment of the amplification

i factor of signal in _elation to illuminance of the lunar surface.
The axis of the TV camera on sufficiently level horizontal surface

i! was inclined at approximately 16 _ to local vertical. _his made

the conditions very suitable for transmission of micro-relief

pictures.

To ensure the required temperature conditions the use on

"Luna-13" is of active type thel.mal control system with a special

external thermal insulation. The active thermal contrsl system

was cut-in immediately the station landed on the moon. Under the

pressure inside the AL3 water from the soft tank was fed into

evaporator-valve, which is at the same time heat-exchanger. With

evaporation of water the evaporator-valve absorbed the heat, given

out by devices during operation. The adjustment of evaporator-valve

enabled to maintain t_e temperature of the station with 19-30°C.
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The carrier-rocket, which took-off on the 21st of December 1966

_':' "' _' at 13 hrs !7 mln Moscow time, inserted automatic station "Luna-_3"

...._°_:' and the rocket cluster into intermediate orbit of the earth satellite.

:; _..... At exactly prescribed time the rocket claster imwarted to the
"ok :

',_. station velocity, required for the lunar trajectory. According

'"'_ to data, computed by the coordination center, trajectory correction

i(_a°_°" was implemented on the 22nd of December, as a result of which the
o

,_o • new flight path was headed practically at the calculated point of

.....: lunar landing.

:Z i

- Os o

_; o_, On approaching the moon, 2 hours before the landing,

° " preparation begun for the station's deceleration. The station was

_;_ : oriente_ in space, stabilized, and at 20 hrs 59 min the brake rocket

_': :i was cut-in, at 21 hrs O1 min Moscow time on the 24th of December 1966

'" the "Luna-13" made a soft land';ngon the moon in the area of

o., _'_ Oceanus Procellanum (Fig: 24).

_ ..... _ App_-oximately 4 minutes after landing on command of the

_: ..... programing timer on board the station was placed into working

o_....... position and the first session begun of radio-communication with

:;"":';;: the station. Telemetric data have shown, that all the systems of

_,(_:._f,, the station were _'orkingnormally, temperature and pressure on

! "_'o' board were within +_e prose% limits.

,,,,.o The station "Luna-l$" soft-landed in area about gO0 km from

=S., the touchdown point of ALS "Luna-9". It is essential to mention the

° " morphological difference in the areas of landing of both the stations.

% ...... ,
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i_tation "Lun,,.,-1_".

_..e touchdown ._,_int o," ._el,:no,.r:._Tq_iccoor,:{innte:

1"!052' '; in r_, 6_00_ ' ] is .,_r'].el by ct'o::_. ['he

_rid :'izo i:_ _;',)x _,:()},:_.
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.i The nearest to th_ touchdown point lunar formations are

the craters Seleucus (43 km in dia.) and Schiaparelli (24 km in dia,).

o

Around the touchdown point, within an area of 100 km radius there are

_: no formations, the size of which is over 3.5 km. Moreover, the absence

should be emphasized of sufficiently large formations, rising above

!i ?< the surrounding locality. On the given photograph (Fig: 25) this

; last fact specifies csJm nature of the line of horizon.

i The most interesting feature of the landin_ area, known
o%;

: from terrestrial observations is the abundance of so called joints

_i (depressions of considerable extent, tens of km in length). These

i are arranged in diverging beam with strike from south-west to

:' north-east. The large number of light spots, marked in this area,

.,_ indicates Dresence of local accumulations of various type of

depressions.

o_

° "Luna-13" has landed before the sun rose above this _l_ce.

°ii
The sun-rise on the 25th of December was at 3 hrs 30 min Moscow time.

: ,.- Since the landin_ area is close to equator, the sun was rising

i there almost perpendicularly to the line of horizon, moreover its

!

. _ _ height increased by 0.5 degrees every hour. Prior to the passage
i_

,/. of the sun through the zenith, i.e., before the local lunar noon,

;:'-_ shadows from the objects, east to west (in the afternoon - west to east),

,_i_ almost did not vary their direction. Therefore it is simple to
"o "

orient the panoramic fragments by compass. The published photograph

o _,. (Fig: 25) shows lunar landscape south-ward from the station. It was

received during the third transmission of oictures. At the transmission

moment of the first pictures of the surrounding locality the height

........ O0000006-TSF03
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of the sun was 6 degrees. During the secon_ transmission it was
i

!9 degreos and, finally, the published panoramic fragment was obtained

with the height of the sun above the horizon of 32 degrees. The

° visibility of the lunar landscape details deperds to a great extent

on conditions ol illuminance. This peculiarity of reflecting

capacity of the lunar surface is known since long by observations

°_ from the earth. The highest amount of light is dispersed by the

lunar surface toward the sun. And the lower is the sun, the more

o ! sharply this property is defined. It is the brightness of the

landscape that increases, if the observation is from the side of

i! the sun. As a result panorama, transmitted during the second

_ session, shows a light halo around the shadow of the station.

i '_11 The primary analysis of received _ictures shows, that the

ground structure at the touchdown place of "Luna-13" has a lot in

: common with the ground structure in landing areas of "Luna-9" and

i_ American station "Surveyor-l", _hich soft-landed in the summer of

_i this year in the area of Flamsteed crater. In close examination the

° surface is highly pitted, with individual grains from several cm and

o_ over. The study of formations arrangement confirms the conclusions,

that the stones have fallen on the surface at low speed. _heir

_ source could only be a volcanic eruption, or formation of primary

° crater as a result of meteorite impact. Moreover the fall trajectory

_i_, was rather steep, as otherwise (with flat trajectory) traces would

o have remained on the surface toward the source or stone ejection.

'!' Therefore, the mlneralogical composition of the stones is similar to

the soil composition. They are, undoubtedly, not meteorites: impact

velucity of meteorites with lunar surface cannot be less than 2.4 km/sec,

which invariably results in explosion with formation of a crater-lik_

hollow in the surface.
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" Fig: 26 - Radiation density meter.

e ,

"° 1 - carry out mechanism; 2 - protective screen;

3 - gas-discharge counter; 4- source of gamma-radiation;

_'°" 5 - lunar surface; 6 - dispersed gamma-radiation.

/i

o

The published picture clearly shows a group o _ stones (top

' " left corner), formed, apparently, with the fall of a monolith

_°_ fragment. The bottom left of the picture shows a long shadow from

a stone of a very remarkable, flat shape, as though protruding
o /"

,o_i_ from the ground. Moreover, the _hotogranh_ _how details of the

$. station, thrown off during landing.

O0000006-TSF06



: i )

538mm

[

i " _', nut,a,L:_tJ__; :.;t',t_on"L_;m-15" c_r)-i,,,i th,? ;_',,]ifr,:,iu ,i,.vi<:. :

[ ° !(,:
• - :;cJil-deu:_it:/ ,'_,_t<';'_ o:_ebJj..u, t_ det<r_ii,_ :to :,,_..-i;i,_-;

: " ..>s' of _te <)utez.i._o:_t l._y<r ,')f "f _n:'_'._ _ir, t;, r(,'_ tuih " _,,_," c:,._) ;

!i°.: -' _l , o,-r ,)l reco_-,_i ',." _:u__-;,ti.qn and mau_itude of

,_io-" dynttmic ovorloadin:: force) _:rn.:,_t"inf" _'ith the

, _.,.,_., lauding: of ,'d._.; nn l..n_, snrf:_ce;
: , . _,

: °""°'" - _'__.di:_tionde:tsit[,: .)_"'t,<.>f) en--lblil,.- t:) det(-_)_ine

i_i_': s':)eciYic .,',:r.uvi _,, (<.( ...... _<. 02 i_u)..,,:_" :,_,tter)

_ _,=_ ..+ Joint [lle._./;_/l-e::/,J_lt:; b2/ l:_,.ai'.G oJ? t]tt: e devices ),v,,ie it

_=_. _i_ ; _.,--;_ _ .... ": -_<, .o ....... I. _,;o o",_"_: in :,_ nll-rou:td i):fc,';m:_tion t'ec:_rd_n,- _hvr:ieo-

[ _._!: mcch..nic:,l ,:r.o.2e.'hic:, o$ the ],'.n: .... u_'f._ce :_t th(" t<u_ch._o_:n

i s,o

[ : .

t>>,<_...; The st:,tion ;tl:;o c;_.r:-i,,,; -.. d.evice _'o:" r,:c{)_'din<- c,>n:-_ic

,:0 r;._.[;s) r,l("__)Itto continue inve_t_,'::tion:) oi" r-,S:i:?ti4)n (:nviro:_u,":,t

_o ::o....... O_I it_!l':l" '._urf:_ce, ho:"un by m,:.:.nc ,_i tho st.,tion 'l.uu::-g"..

._o.<_ The s_'il-.,:n,'_it:" ),:<,_(,_ h::,(] :, ce:')i.;.] ti :.'.$ :it'_,i',.:_.

' ° : '='he ti_ i,; c(_u,",c_e(_ '.'igh ,v_l,,,_. roe?t.. ,. ,.':)-'i;_<,) _.],,v.qo ,in '.'i",.._i:_

,%<9:< " - _" ' '

of tin' meter ........4z i): _!:,_t,>J _,t,, '";.,_, _'-,_)),J _=_,.,'C..c,,._,

...... ;'h,, d;::!::l_O 7!'c)_h c_n_-:i_/_,.._,:f -,j.,.:-_ .'_,,,:"_':[c 'c;t,t:,: :

OV¢)_'lO:,_ nt,_} .°.},'ch)'o,.)ic ci!'c'_,it) ll*';q,___'it;ilt.- ,itl._v:'hi,.,n" )-_{_.l],:l_:_ *i_

[:_-{,
f . _. O "_ :tCt:_ ].,';I'," _;._.c)',!.... ".))'C.') :-,};_t "[_l '_']<'- '{i_._i,q " I" :" !i_] .
i :;t :,

¢

........ "' *.........£ _ .2
nAANNI_ To _r_-_



........+ i ! ! I
II i !
I

+i/¸ i , I 1
_i+ii:i__

_,_ + - 539 -

_ ii_il From these parameters the mechanical properties were

+,',!:_' estimated of the lunar surface in the zone of landing, as the hard

surface corresponds to short impulse of overload with high amplitude,

and the soft - to a more prolonged, but correspondingly of lower

i+ amplitude •

The preliminary comparison of the obtained acceleration

impu!_e with results of model experiments, carried out in terrestrial

conditions, gives grounds to assume, that the mechanical proper_ies

of the surface lunar layer r_to 20-30 cm are similar to properties

of earth soil of average density.

i_<!i_°ill Besides the mechanical properties measurements of lunar

+ :0_ matter the data are also of interest of its density volume weight.
o :e •

_'_'_.... It is well known, that the average volume weight of lunar matter

- _ _ (for the moon as a whole), determined from astronomical observations

++i._ data, is lower, than the average volume weight of the earth matter

_, (_.34 g/cu. cm as against the 5.51 g/cu.cm for the earth). The

"_, density of the external lunar layer was upto now investigated only

!_._ by astronomic method+:_: the first direct measurements of volume

°_< weight of surface layer were made by means of the station "Luna-1_".

: The radiation density meter of lunar matter (Fi_: 26) contains:

-- small radio+active source of gamma-rodiation;

.... three blocks of gas-discharging counters of gamma-quante;

+?i --- scree., prot_ctin_ _cs-dischar_ing counters from direct

falling of gamma-rays from the source.
U

!
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In contact ol, density meter with the lunar _urface the

_ latter is irradiated uy gomma-quanta, coming from the source,

_ and disperse8 them in all directions. A certain @ortion oi

dispersed quanta falls onto the gas-discharging counters of

devices, which measure intensity of dispersed flux. It is a known

fact, that the flux intensity or _ispersed gamma-quanta is

proportional to density (specific gravity) of lunar matter.

: According to oreliminary data, tb_ flux intensity of dispersed by
Q

lunar surface _amma-quanta corresponds to density, not over one
o

gram per cubic centimeter, i.e., to considerably lower density, than

_,° that of the earth soil and average density of the moon. The measured

.... value is close to the density of porous or granular, weakly-cemented

/

o rocks.

. i': The device, set up on "Luna-15", for recordin_ of cosmic

"6'_ corpuscular radiation consisted of gas-discharging counters, cut-in_: o

: 0 / for coincidence. I_is device in contrast to those on the station

"Luna-9" did not record gamma-r_diation, but only the charged

: corpuscles contained in the cosmic radiation and enabled to determine

°° o_: the reflective capacity (albedo) of lunar surface for cosmic rays.

It was found, that the lunar surface "reflects" about 25% of particles,

falllng on it from the outer sDace, fhis is due to the fact, that

° the comnosition of cosmic radiation contains particle_ of high energy.

o':: With the passa_,e of these particles throufh the lunar matter there

is formation of secondary oarticl_, obtaininf: partial energy of the

° nrimary oarticles. _ome of the secondary DarticlPs move in directionu,

compo_;in_ a noticeable angle with direction of t}_e nrimary particles.

% Thus, under the effect of cosmic rays the moon looks as though it

_°

.................. , i| HI i i

O0000006-TSF09



" I j I . ,

_'_, - 941 -

.. ;, "_leam_", ra,liatin_ particles of high e:ler_y. How_.v_r, the
0

' measurmr_ents have vhown, that the total inten,_;ity of hit,;;_ energy

°" ' partic!.e_; on the moon in calm state of t_;e 6un ia not high.

The _ame device of "Luna-15" confirms the conclu:_ion about
x_

,,,, t'ne low radio-activity of the lunar surface, obtained by a simil,_r

_ device on "Luna-9"°

o; Now there are no more doubts, that it is nrecisely the

_ '." space vehicles uill provide information, which will permit to

° resolve anew such important problems of science, as the orlgin

' of the _olar -_ystem, generation and development of life on other

?'°o',; planets and internal structure of celestial bodies. In this

°" respect the attention, which is being paid to the moon, is

• explained not only by the fact, that it is the nearest to us
oo

11 ' i celestial body and, hence, the most convenient for various

experiments, but also by the fact, that accordin_ to a whole

series of charecteristics the satellite _.f our earth is typical

for a _roup of bodSes in the Solar _ystem.

,,/ Thus, the new investigations or the moon is _n important

.- step on the way to resolving further mysteries of svace.

"Pravda", _lst _ecemb_r 1966.

o
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CHAPTER-IV

SPAC_HIPS - SATELLITSS

TASS COMMUNIQU E ON THE LAUNCHING OF THE FIRST

_vzz,_ S,PACF_,ZP-SaT=,LZ_"

DurinE the last few years scientific investigations and

experimental construction are being conducted in the Soviet Union

on preparing a manned flight into space.

The achievements of the Soviet Union in constructing Earth

satellites of high weight and dimensions, successful testing of a

powerful carrier-rocket, capable of placing into prescribed orbit

a satellite weighing several tons, made it possible to begin

construction and testing of a spaceship for a prolonEed man-in-space

flight.

On the 15 of May 1960 a spaceship was launched in the Soviet

Union into Earth satellite orbit. According to received data, the

spaceship satellite in accordance with calculations was placed into

almost circular orbit, at altitude st about 920 km from the Earth

surface, thereafter it separatod from the carrier-rocket. The initial

orbital period of the spaceship is 91 minute. Orbital inclination

is 65°o The weight cf spaceship without the last stags of carrier-rock

is _ tons 5_O kilogram. The spaceship has a hermetic cabin with a

load equal to that of a man, and with sll the equipment required for
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the future man-in-space (light, moreover, various apparatus,

weight of which with power sources is 1477 kg.

The launching i¢ designed for improving and checking of

the spaceship systems, which assure safe flight and flight control,

return to Earth and necessary conditions for a man in space flight.

This takeoff initiated the composite work on construction of

reliable spaceships, assuring a safe flight of man in the apace.

p.
On receiving of necessary data from the spaceship the

hermetic cabin weighing 2.5 tons will be separated from it. In the

present launching the return to Earth of hermetic cabin is not

envisaged, and the cabin after ch_cking reliability of its functioning

and separation from the spaceshiN, Just am the spaceship itself,

will begin descent on command from the Earth and will cease existing

with entry into dense atmospheric layers.

._he spaceshlp-satellite carries radio-transmitter "Signal",

operating on frequency 19.995 megacycles per second both in

telegraphic and telephonic conditions of transmission.

Besides the transmitter "Signal", the spaceship-satellite

carries special radio-sets for transmission of data to Earth on

performance of the set up devices and for the exact measurements of

orbital elements. The scientific and measuring instrumentz of

satellite are energized from the chemical current sources and solar

batteries.

Processing of the primary data, received from spaceshlp-satellite

has shown, that the installed apparatus operates normally. The ground

O0000006-TSF12
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_: centers follow regularly the cpaceship-satellite.

__,,_ At 6 hours 11 minutes the spaceship-satell!te pan_sed above

MOOOOVe

At 7 hours 38 minutesMoscow time the Soviet spaceship-satellite

passed above Paris. Above Leningrad the spaceship-satellite passed

at 7 hours 43 minutes. At qO hours 36 minutes Hoscow time the

spaceship-satellite flew above Hew York.

Visually the spaceship-_atellite could be observed an the

area of Vladivostok on 15 of Nay at 21 hours 12 minutes in

south-eastern direction.

"Pravda", q6 Hay 1960.

INVESTIGATION PROGRAM SUCCF._3FULLY OOMPL'_'ZTED.

T_S,,,OO)_HUIqI_UEON TI,E ORBITING OF SPAO_H'I'P-
SATELLITE

The investigation program, planned for the flisht of

spaceship-satellite has been completed on the 19 of May 1960.

In accordance vith the program to implement the descent

of the spaceship-satellite from the orbit a command was transmitted

on the 19 of Hay at 2 hrs 52 uin for switching on the braking rocke_

and separation of hermetic cabin.

The braking rocket operated and stabilization of _he spaceship

was attained during the operation of propulsion system. However, due

to deflect, which appeared at this time in one of the units of the
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space_hlp orlentat_an nyntam tl_ diraatiaa of decelerating forc_

4eviated from the calculated on_. A_ _ result in_tead of velo¢_ty

deoremente there was home increment and _he ,Daoenhip moved into

a nov elliptical orbit, lying almcot in the previou_ plane, t,ut

with considerably greater apogee.

The separation of hermetic cabin took pla_e and in this case

normal operation of the cabin's stabilization system was recorded.

[

As a result of the first launching of the spaceshtp-satelllte

i a number of most important scientific and technical problems ha_

i been resolved.

The checking of a reliable takeoff and flight was made

according to prescribed program of the powerful carrier-rocket,

assuring high accuracy entering of the spaceship into an almost

L circular orbit.

During the flight there was a reliable control of the

spacep_ip-satellite and its orientation for several days.

The obtained data of telemetric measurements show, that

during the whole flight the conditioning and thermal regulation

systems operated normally and provided conditions, required for the

future man-in-space flights.

Communication with spaceship-satellite in telegraphic

conditions took place normally. In telephonic communication with

retranslation through apparatus of the spaceship of ground radio-station

transmission there was a lot of noise with high distortions.

....... _ ......... w _ f ;........ ,d . -- •
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"_ ,. . Special radio-centers) set up for transmitting commands

', to the spaceship, orbital control o)" its flight and transmission

: , from aboard of telemetric information) h,_ve successfully carried
_0 _ _,

° out their task.

"_", ," Functioning of self-orienting solar batteries was normal.

,, All the basic equipment for descent is e.orrectly designed and

o..', can assure _:he implementation of this problem.
o

_.°/(_ Data on the first flight of spaceship-satellite provided a

° ++°°. lot of material for accomplishment of the future contnolled flight

°° ": of a man-in-space and have shown the correctness of the main positions,

_o,. _. adopted in construction of the spaceship. Results of this work

= ?'_ permit to carry on Zurther tests._o, ,c

:_', At present the spaceship-satellite and the near-by hermetic
°i, ....
'° _ cabin are orbiting with a period of 9_.25 munutes _e perigee is

o_a ,, 307 km, and the apogee - 690 km. The orbital inclination is 65°.Q_

_, .,,,,o,' The last sta_e of the carrier rocke_ is continuing its

_" .., previous orbiting.

° : Radio-transmitter "Signal" on the _pace_hip-satelltte

° continues to function normally, t_ansmitttng to the Earth information

_' i regarding o.eration of s_'stems and devices.

c

":+, TASS COMNUI_I(_U_ ON T){E LAUNCHIN_ OF THE

, _i"_, SECOND SOVIET SPACESHIP-SAT,ELL,ITE.

iil :'i In accordance w_th plans for the study of the outer space a

" '°_ + second spaceship was launched in th_ 8ov£et Un_on on the 19th day of

oooo0oo6-TSG01
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i August 1960 and entered orbit of the earth satellite.

The main

object of the launching is the further improvemQnt of the systems,

providing for the vital activity of a man, and also safety of his

flight and return to Sarth.

In the cabin, equipped with everything necessary for the

future flight of a man, are the test animals, including two dogs,

named "Strelka and "Belka".

During the flight of the spaceship-satellite it is envisaged

to carry out a number of medico-biological experiments and of

scientific investigations program of the outer space.

The second Soviet spaceship-satellite is placed into an

almost circular orbit, with altitude about 320 km.

The initial orbiting period of the spaceship is 90.6 min, orbital

inclination 65 °. The weight of the spaceship-satellite without

the last stage of carrier-rocket is 4600 kg.

The spaceship-satellite carries transritter "Signal", operating

on frequency 19.995 mega-cycles per second, telemetering equipment

for transmission to Earth of data on test animals and performance

of all the s_stems aboard the satellite.

To observe the behavior of test animals television equipment

Is set up aboard the spaceship-satellite.

Preliminary data have shown, that the systems aboard the

spaceship operate normally.

"Pravda", 20 August 1960.
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?ASSco_u,Nz_us OUtSTANDInGsuoc_s ov
i NVI_F.T-SCI_C_'E AND TSC_Z_UE

,_ FOR THE FIDST TI_ IN HI3TORY THE LIVING BEINGS
sAv Y RSTOR Ib   ACS

N:. On completion of investigations program, estimated for

: 2_ hrs, and obtaining of data on vital etctivity of the animals and
9

,, . normal functioning of the system a_oard the spaceship, a command

_._,!" was given for its desce-.t from the orbit. The command was given

_._ , on the 18th revolution. The control system of the spaceship and

braking rocket operated with high precision and brought down the
o

_:- , spaceship in prescribed area. Deviation of the touchdown place

o" _ from the calculated one was about 10 km.

- _: The spaceship.-satellite weighing g600 kg (neglecting the

,"o!i weight of the last stage of the carrier-rocket), having a special

....:_. thermal protection, passed successfully through the Earth's atmosphere.

• The spaceship-satellite and the separated capsule with the test

..... animals have landed successfully.

o'_ _f

" Planes and helicopters brought to the touchdown point medical

-_;":.:_o... and technical personnel.

-,,": All the test animals, including the dogs Strelka and Belka

., feels very well after the flight and landing,

At present an all-round examination is being conducted of the

animals returnin_ from the space flight. The equipment, _hich was

developed, assured normal vital activity of the animals in flight.

I! 0
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/: Thus, for the first time in history tho living beings,

ii
"7 having completed flight in apace with extent of over seven hundred

,_ :: thousands km, have safeXy returned to Narth°
%i

The launching and return to Earth of the spaceship-satellite,

° .: created by the genius of Soviet scientists, engineers, technicians

•/'_ _ and laborers, is a forerunner of the man's flight into interplanetary

, space.

"Pravda", 2_ Au_st 1960.

_*! TO SCIENTISTS I ENGINEERS, TECHNICIA_S_ WORKSR3_ TIiE WHOLESTAFF
_' PARTI'CIPATING IN CoNSTRUCTION_ LAUNCHING Ai_D R_URN TO EARTH

_° OF SPACeSHIP-SATELLITE WITH LIVING BEINGS:

, The Central Committee of the Communist Party of the Soviet

i Union and the Council of Ministers U_SR warmly conEratulate scientists,

_i designers, engineers, technicians, workers, the whole staff, who

.... constructed the powerful spaceship and accomplished for the first
-i

time in history the flight and successful return to the Earth of

this _paceship with living beings.

?_ accomplish a successful flight of the huge spaceship

° weighing g_O0 kg with living beings and its return to Earth required

resolution of the most difficult scientific and technical problems

to assure|

-- controlled flight of the spaceship _nd Its landing on
o

Narth with high precision at prescribed point!

-- conditions for normal vital activity of living

beings in space_
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_',_'," -- reliable radio and televise.on co_unicat ion with

'_'_.... the space ship.

,o, _ This outstanding achievement is a remarkable scientific

0_c achievement _f Sov!et people, triump_ of our national science,

.-2:,i/ ' technique and industry, a great contribution into the treasury of

_= _ the world science and culture, opening a new era in the mastering

_,;;,_-_. of the outer space. How there is a practical possibility for a

:_...

- .... ,_'. Dear com_adesl You have demonstrated by your glorius deeds
°_

:_ once a_ain to the whole world the might of the scientific and

-_: technical achievements of the countr_ of socialism_ indisputable

; advantages of the socialists regime, creative genius of the great

Soviet people. We wholehea_tedly wish you new outstanding successes.

o Glory to Soviet scientists, designers, e_lneers, technicians

and workers, glorifying by their labor our great socialists Motherland,

"" progressing under the wise leadership of Lenin's Communist Party to

new victories in the building of communism[

Central Committee Council of Ministers
CPSU USSR

,,_ "Pravda", 2) August 1960.
o'

'i

--" SECOND SOVI£T SPACESHIP:

°,: On the 19 of August 1960 a successful launchin_ waa accomplished

. in the Soviet Union of a second spaceship into Earth satellite orbiL.

00000006-TSG05



_:: - 5_1 -

...._' Vei_ht of the spaceship without the last stage of the carrier-rocket

....'_:J Is I_600 kg.

_:./4;

.....,.. The main object of the launching of the second spaceship-satellite
%X_:/:

_""":.. is further improvement of the systems assuring wl_al activAty of a

_:,:';'i.._, mane and al,_o safety of the flight and return to Earth. It wao

_:.. envisased to carry out during the flight a series of _odioo-bioloKical

i_ :. experiments and implementation of' scientific investigations program

_. : in the outer space. For a successful flight of the second opac_shtp-

_i satellite with living beings on board and return to _.arth required
! 1_:':Oo:
_i resolution of the most composite scientific and technical problems

_;_.. for assuring:

_ _" -- controlled flight of the spaceship and retu='n

to Earth at a prescribed point;

-- conditions of normal vital activity of live

i_ : ... beings in space flight;

-- reliable radio and television communication with

spaceship.

L ! All these problems were successfully resolved. The huge

" _ spaceship with its passanKers - the dogs Belka and Strelka and other

_. , living beings - has safely- returned to _arth. This historic event

,>, brought nearer the time of direct conquering by man of the circumsolar

space. Faultless performance of all the systems for insertion of

, d °. spaceship into orbit, as well as the constructive specifications of

th_ powerful carrier-rocket enabled to obtain an orbit, practically

', _ not different from the calculated one.

° li°. °
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,°-,<_;: The second Soviet spaceship-satellite was placed into an

i ? almost circular orbit with apogee 339 km and perigee 306 kl. I_l_

:_; initlal orbital period of the spaceship was 90.7 rain°, orbital

" "_ inclinati_n - ' •

; o°:O
..... COI'ISTRUCTION OF THI _PAOg_HIP-3&T_LLITE:o '

i :: The spaceship-satellite consisted of two main sections - the
i:_a ,;

_1,,;'",: cabin and instrument compr._tment. The following areas were placed

_: _' in the cabin:
F-.... ,

o :",_ --- devices for the vital activity of animals In flight|

.+

0 --- equipment for biological experiments;

: .,:._. --. a part of the scientif_¢ Investigations devices

._, . (photo-emulsion blocks and radiometer)i

-- a part of the orientation system;

_. --- apparatus for recording bebavior of oabin during

21 descent (angular rate sensor, over-load detector,
o

< _. temperatuPe sensori noise pickupl etc.);

-- automatic landing systems;

-- independent recorder "f data on performance of

i -.° devices and of physiological data on teat animals

o durin_ t_e period o_ descentl

, "o • -- e_ection capsule with t_o dogs.

o

o=" Besides the two dogs the e_ection capsule contained 1_ mice,

7 " "_'" u, '_ , o ' o o . o i_ o _, +o ," " _ i, _

_'_°" _........... <_............ ' -- "'_................... '<........ r_<..... _ .... : ::..... : ...................... ; ..... ]37................ ................. 7 -_
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insects, plant8_ fungoid cultures, 8eels of corn, wheat, peas,

onion, soma typos of microbes and other biological objects.

,, _ Outside the ejection capsule, in the space cabin were 2_

,, laboratory mice and two white rats.

_': _ The instrument compartment contained;

o !.

o =- radio-telemeter;

.:._ .-- flight control system;

..... part of scientific investigations devices

(instruments to study cosmic rays _ud short-wave

.... radiation of the Sun);

° _ _ thermal control system;

o, ° _ ," -=- braking rocket.

° ' Set up on the external surface of the space cabin were the%

_teerin_ Jets, compressed gas cylinders of the orientation systems,

_ ... p_i.gkups of scientific instruments, radio-antenna, experimental

_o solar batteries, and a thermal insulation system to prevent burning

:(r_' 0 f cabin du_ing the descent. In the walls of the cabin are

heat-resistant illuminators and sir-tight hutcb_ea(oulekly-opening).

Gai compositions humidity and temperature of a_r in the cabin,

.. °_. required for the normal life support of test animals, we_o provided

.... , by regeneration and th,_rmal control nyatems.

o.:,_':._ Data transmission on the state of test animals, physical

_,:_"_. conditions in the cabin and in the instrument compartment;, performance

/"_..... o '<' ' _._, 0 _ oo _ o_ , , . . , _ .. .... _:,_,,_(_,_.. _, ,_ , _ ,

........ _,_ ........ _--. :_::_r ....... _.............. :_ ........ _ .............. _ .................... _ ......................... .. " "_, ..... _...... 0 _......... C'_ " _; ................... _ _ ......................
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; ' of devices •bo•rd w•s •ccompliehed by r•dio-telemetric nystem to

8round measurin_ centers. The system operated in two regions:
o

r ,

J •) direct transmission of telemetric inf,_rmatton to

:,,_i!i',}_o;_ ground centers st the moment of the spaceship

_,.?:_,: flight above them;

°_," b) Horastng (accumulation) of information with

...,, : subsequent reproduction and transmission during

_) the flight of spaceship above the mea6uring centers.

_t:_" i The spaceship carried radio-set "Signal", meant for • quick
• o ",o_,

°°' transmission of radio-telemetric information and improvement of

radio-television communication with satellites.

o_:i.... A special TV camera wag set up on board for transmission
:=,:,o%,

° "_" of test animal's pictures. The spaceship control was automatic_

._ _ o ,.o_
_:;.o*_ and also by commands from the Earth. Orbital control system of

od ;:2,11 high precision was set up on board.
ii i,

_!]'_! Power supply of devices was provided by chemical current

sources and solar battery. The solar battery was arranged on two

, half-discs 1000 mm in diameter, oriented on the Sun by me_6 of

_: • speoiai system, irrespective of the spaceship position.

SPACESHIP FLIG_ITAND IT_ RETURN TO,EARTH:

-_°:; , After the spaceship was placed into prescribed orbit_ it

separated from the last stage of the carrier-rocket. During the

flight all the main systems of the spaceohlp, scientific devices

_ and TV camera operated in accortance with the prescribed program.
°

o _
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, The spaceship was oriented durin_ orbiting and descent by

o., the orientation system. During operation of the orientation

system one axis of the spaceship satellite was directed on the

local vertical, the other - perpendicularly to the orbital plane,

, the third (longitudinal axis of spaceship) perpendicular to the

o, first two and along the intersection of local horizontal plane
o

and orbital plane (with exactly circule:- orbit - alon_ velocity

.._ "_ vector).

"_oo: The flight of the spaceship satellite was observes from

'o_i ground stations on the USSR territory. The obtained information

_o., was automatically transmitted into computing centers. The
Zo '

o°: i processing was on computers, as a result the exact orbital elements

,° were obtained of the spaceship satellite, which assured the

; required forecastinga of the ship's further orbiting and the

o,_ possibility of its touchdowu at prescribed point.
o

The demand for the accurate knowledge of the orbital elements

° . is specified by the admissible errors in the landing of spaceship,

°_" °' since for the impact in prescribed area of landing the moment has

i ''_ to be selected for the switchinK of the braking rocket taking intoaccount the actual coordinates and velocity of the spaceship at

'_' this moment. Error in velocity of the spaceship-satellite of

q m/as© results in deviation of the landin_ by almost 50 km. _rror

in th_ actual _!titutt_ above t'_ _rth sur_c," _y 1_0 m de_tes

:o the landing point by _._ km and the error in the direction of velocity

'o vector to Earth surface by one minute results in deviation of landing

point by _0-60 km.

U
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In accordance with the orbit.1 forecast data, a.t alas

with telemetric measurements, which characterized performs,ice

of apparatus on board, the coordination center by previously

worked-out program controlled the spaceship satellite in space

flight,

I_ On the lath revolution commrnd was given from the Earth

L

for descent of the spaceship with an estimate of its landing in

i prescribed area.

For descent of the spaceship-satellite from orbit to Earth

fl its orbital velocity was reduced to the required one by means of

the braking rocket.

The descent trajectory was selected in such a way, that the

overstrain, oriRinating with the entry of descending vehicle into

dense atmospheric layers, and the time of their effect would not

exceed the one admissible for living organisms.

After the transfer of _paceship to descent trajectory the

instrument compartment was separated fro_ the cabin and burnt

t durin_ the entry.

During the descent the cabin yam decelerated in the

atmosphere by a special decelerating rockets Deec_nding to an

if:, altitutde of,O00., the cabin flew for .bout 11000 k- .fret _h.

i start of descent. Maximum overstrain durin_ deceleration of the

" cabin in a_mosphere was 10 units.

' " _ • _, 17 , , ",, , _ + ,<' ,_" " " ,o _>- '1 . °. , o = , + '
I,_ t, "_- _'o $" • ' li ii _ ,,, "o <J,_ _,, '" o _ '_7_,I _ u ,, ,// > _t, "
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At an altitude of ?OOO-8OOO m the cover was throvn off

of the ejection hatch on command from bar.metric relny_ and'the

enpoule vith anim_l_ wao ejected from t_e npace cabin. The

landing of the capsule was at velocity of 6-8 m/lee, .n4 of the

c_ace cabin - vith velocity of 10 m/see.

Fig: I - Fligh_ and landing dia_am of the second

spaceship-sa_ellite.

1 - deceleretion by _et; 2 - descent trajectory!

- la_ding area of space cabin and e_eete4 eapoule.

Immediately after the capsule*s e_ection the radio bearing

systems were switched on for direction finding of the cabin and

capsule (lurinK t._e descent and landing. The landing o£ anil_la

• .. ........ _ _ ........
_ _ ,:, _ ° .. o ,. . o' 0
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• could have been done dlrect_ly _n the ca_bin, however, w_th the

obJoGt of perfecting the ejection _y_tem, wh!ah in m reserve

sTetem of landing in future flights of Mu, the capsule with

._' anluale was ejected.
7:'"

.-_..&-":"'_ High precision of thn _paceehtp landing indicates perfection

....... of the control system in descent and high accuracy in determination

of orbital elements by the measuring complex on the ground, errors

_!'_ of which r.ffect directly the deviation of the landing point.

_::;_ After landing, the space cabin and capsule with animals

had no damages whatsoeve," which indicates high perfection of the

landing systems.

ASSURING LIFE SUPPORTING COND,.ITIONS ON TH,E SPACSSHIP:

One of the most important problems of successful conduct

_ of biological experiments in the spaceship flight is the setting

up and maintaining suitable conditions for the life support of

_: living organisms.

ATMOSPHF_.,.IC CONDITIONS IN SPACE CABIN:

For the normal life support of animals certain atmospheric

conditions are require.t in the cabin. Therefore, the main requirements

of the hermetic space cabin were:

-- maintenance of barometric pressure, similar to pressure

___ on the sea level with concentratiun of oxygen 20-25_
i/

and carbon-dJ.oxide not over 1%;
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-- maintenancn of sir tomperature within !5-25 OC and

relative hu_i4ity 30-70_|

_- air deconta_inatian o£ hermetic cabin from harmful

admixturest emanatin_ during oporation of the cabinla

equipment, and a_eo by animals in the process of

their vital activity.

_ If the animals are placed into a closed unventilated spacer

an the cabin, the _omposition of air will quickly change _ue to

their absorbtion of oxygen and eoanatioe of carbon-dioxide and

eater vapors. Two dogs, like Belts and Strelka, consume 8-9 liters

i of oxygen per hour and release v_th respiration 6-7 liters of carbon

dioxide per hour and 0.25 liters of water in 2_ hours. Taking into

account the fact, that normal vital activity of the dog becomes

diet?ubed with reduction )f oxygen content below 18K and increased

quantity of carbon-dioxide upto 2-_, it becomes obvious, that _n

the space cabin from the moment of its hermetization the animals

could very quickly perish. In order to prevent this, the heavy
i
i composition of the cabin's air should be continuously restored.

i

i To provide the life support to auimal_, normal pressure

i and temperature have to be maintained throughout the whole

period of their bein_ in the space cabin. In this connection it

w_ necessary to draw off continuously the heat_ emanated by

animals and operating equipment of the spaceship.

In order to en,ure throughout the whole _li_ht period normal

! _as composition of the air, its temperature, pressure a_d humidity,



an air-oonditionihK oystem was net up in the cabin of the aeoond

apaoeahip, which ensured maintenance of meatum tnalde the apaceship

within the preset limits.

l_ss _ - Hermetic cabin of antmall in e_ectable

capaule on board the spaoeahip-oatollitoo

1 - cylinder of air system; 2 - e_eotion mechanism!

2 - ra_io bearing block; 4 - special aoounulator battery

for the heating of toot tubes with microboa; 5 - atorage

battery! 6 - blocks of special scientific oquipnent|

7 - e_ection capsule; 8 - mow,mona transducer| 9 - hermetic

_/? cabin Of the amtmtl; 10 - mniorophono; 11 - radio bearinK

antenna! 12 - inhalation and cutlet valves; 1_ - TV camera;

i 1_ - mirror; 15 - ventilation unit; 16 - feeding control.
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AIR AND PRESSURS CONTROL IN THE SPACE CABINz

The required gas composition of air in the epace cabin waus

maintained by a epeclal unit. Analysis of the ezlstln8 methods for

air re_sneratlon shows, that in flights with duration upto 15-20 days

it is more rational to use highly-actlve chemical compounds, which

absorb carbon dioxide and water vapors from the cabln'e sir and

releasln8 an equivalent amount of oxysen.

Application of chemical compounds for air regeneration in

small-mIze cabins has, however, some difficulties, one of which is

the fact, that the oxygen release rate does not always conform _o

the oxygen requirement of the life forms. To maintain equilibrium

between the release of oxygan and its consumption by the anlmals

required construction of epeciml units, automatically controllins

the absorbtion rate of carbon dioxide and water vapors with release

of the required quantity of oxygen. This automatic control of the

regeneration process was implemented by quite simple and reliable

construction of sensitive element, reacting to the change in operating

¢ond_tlons of regsneratlng unit as a whole.

The reduced quantity of oxygen and increased concentration of

carbon dioxide was perceived _y the sensor, which gave corresponding

siwnals to telemetry and oyerating mechanism.

£n the case of excessive release of oxygen there ie also

automatic operation of the active mechanism, as a result of which the

air, fe_ into cabin, i8 only partially enriched by oxygen.
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The prescribed air pressure was automatically maintained in

the cabin. Specially developed filters reliably amsured purification

of the cabin's air in the ease of its contamination by harmful

chemical admixtures, released as a result of the animals vital

activity and in the working of devices.

The operation of sensitive elements and parameters of air

conditioning in the cabin were transnltted by telemetry to Earth.

The numerous experiments, conducted in laboratories, have

shown, that the developed system of conditioning and regeneration

has reliable maintained with the prescribed limits cf barometric

pressure, relative humidity, as well as ooncentratlon of oxTgen and

carbon dioxide in the air of hermetic cabin.

T_PERATURE CONTROL IN THE CABIN AND IN THE

INSTRUMENT 'COMPARTMENT:

Problem of creating required ¢onditioes of environment in

the inhabited part of the cabin includes also maintenance of the

prescribed air temperature.

The doga and other animals, which accomplished the flight,

are capable of enduring quite high fluctuations of ambient temperature.

However, in the preparation of the flight the talk waa set of creating

the mort suitable temperature conditions. The fact is, that considerable

deviations of environment conditions from noreal place the animals in

conditions of more or lees considerable additional strain, requiring

corresponding tension of physiological me©hanisms, controlling the

vital activities of organise in new, unusual conditione. This, in turn,
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world have created an unfavorable background for enduring tt_ main

conditions of space flight = o_erstrain, the state of weightless_esm,

eta. Therefore, the problem was to maintain the prescribed temperature

of air with fluctuations within a very narrow range.

In the resolution of this problem it was necessary to overcome

a number of difficulties, the majority of which are connected with

invariability of heat liberation rater specially by the anima3JJ and

instruments° At the same time to maintain the temperature within

the prescribed limits, the quantity of drawn off heat during each

period should be in exact oorreepondence to its input.

To draw off heat from the space cabin the application was of

a cooling unit with fluid and air radiator. The fluid cooling agent

, was fed into radiator from the thermal control system of the spaceship.

The consumption of oooling agent was controlled in relation to the

temperature in the cabin° This kind of system assured stable

maintenance of air temperature in the cabin throughout the flight°

Naintenanoe of prescribed temperature in the instrument

compartment and stable temperature of the cooling agent warn accomplished

by means of radiation heat exchanger and abutter system.

Heat from the hermetic instrulent oonpartment, filled with gal,

was drawn off directly on_o _he radiation heat exchanger, plaoed

atop the body of the instrument oompartment.

i
l
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F mZNOaNDWATmS PPLYOF

Feedin$ and waterin8 of test animals durin8 a prolonged flisht

on earth satellite w_8 quite a probleU_ melnly duo to wolghtlessnesso

This makes it impossible %0 KiTe the dos water in an open vessel,

as the fluid mould be carried off and become unobtainable to the

animal.

Solid food, meant for feeding in conditions of wstshtlssanoss,

should not ¢rumble_ and break into pieces.

The simple and effective method for Overcoming these difficulties

is the use of viscoum, _olly-like mixture, containing all the

necessary nutrients in mafficient quantit_ and at the mame time the

required quantit7 of water.

This combined feeding of animals was used for the f_rst time

for biolo_cal experiment on the first eal_h satellite with the

do 8 Laika.

On the basis of estimates and nun6_oua exporimentm the

following recipe was worked out for the combined nutritive mixture,

eoreesponding to energy consumption of doge upto 7 kn in weight, which

are confined £n a small mpaeo for a oonmiderebls time, and providing

daily requirements of the dog in water iu conditions of temperature

within 15025°C.

This nutritive mixture ha8 a gel-like consistency, havin8

' sufficient cohesion with the sides of the food box and does not fall

out with turning over in cond_ttonm of welghtledsnesm.
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An automatic feeder was constructed for the issue to test

animals of the daily portion of the food mixture. Special appliance

opened the lid of the feed bowl, thus enabling the dog to obtain the

food.

l_oduct J q_el+ty, _ Fats j 0alories K_'_I1.
Q .

1, Meat (below 80 15,89 2,7k - 90,6

a_erags

fatness)

2. Combined fat 30 - 28,36 - 263,7

3. Heroules 10 0,91 0,6 6,1 34,3

, cereal

_. Agar-agar a O,O6 - 1,8 7,6

5. Water 188 ....

6. Sausage 20 _,8 i_ /_,5 - 57,6

7. Vitamins Below I S

CjP3Aj

Bq,B2,PP,B 6

iiii ii ii

TOTAL: 331 20, 7 36, 2 7,9 kS_, 6

L t

To prevent the toed mixture from going bad it was sterilized

i_ in autoolave at 115°C. TDti provided for its reliable oongervation.

m

.. -- .... ,,+,,u+r++-++,+++,: ++ ++._+++ _+ +_+:_+ tT ._+_.+:;_:,++_++++:.. _++_++ _ _,_+++....... :. o '
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In the tests of the animal-feedLng system in ground experiments

it was fixed, that dogs, fed for a long time on combined mixture f,om

the automatic feeder, did not lose weight and did not feel thirsty.

It should be mentioned, however, that the use of combined

feeding required long and systematic training of animals in

accordance with a special program in conditions, approximating

flight oonditione on B spaceship.

To provide life-support conditions for mice and rats special

gages kere constructed with sides of net. Along the sides were

t,_bular feed-boxes with dry-food briquets, which contained all the

necessary nutrients. The water was in a special little tank and

was fed into the cage along a pi_o with a wick. The mice and rats

were earlier made used to this method of taking food.

F_,ECTI_ CAPSULE FOR ANIMALS:

The ejection capsule with the dogs Belka and 8trelka_ ts one

of the versions of capsules, developed for future flights of man.

The shape is selected with am estimate to ensure, after the

ejection, a stable and correct position of the capsule axis in

relation to velocity vest.re

The following units and systems were arranged in the capsule:

-- cabin for animals with trough, automatic feeder,

sanitary arrangement, ventilation system, etc.!

e_eotton and pyrotechnical equipmontl

00000007-TSA08
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-- radio-transmitters for radio bearing of the capsule!

--- TV camera with lighting system and mirrorsl

--blocks vtth nuclear photoemulsions.

The arrangement of systems is shown in Figure 2.

The animals cabin is made of sheet metal. Inlide the cabin

is the trough for disposition of animals, automatic feeder, sanitary

arrangement. Arranged on the trough itself are the movement

transducer and automatic Kauge for measuring blood pressure of the

animals. At the top panel, made in the shape of removable cabin cover,

were arranged TV cameras, lighting system and mirrors, ventilator and

block of containers with micro-organisms.

FAxed inside the cabin were the automatic feeder, containers

for fine biological objects and microphone, enabling to Judge the

noise level in flight.

£ll the systems of ejection capsule with animals cabin were

estimated for a prolonged space flight.

T.m vxsxo.squxPxs.TOF, sPAc saX ."

Complete correlation of the data of physiological functions

of test animals is very difficult, if the simultaneous sbservation

of the test animals directly is not possible. _ system of the

spaceship-satellite provided this possibility to physiologists.

Pictures, transmitted from aboard, when the spaceship-satellite was in

the zone of action of the ground reception centers, were recorded on

i
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oinefilm. Simultaneously on the ,Dame film time break, were recorded,

synchronous with time bre,'ce, reproducible on telemetric film. Thus,

by comparing the films it wan possible to determ|ne the behavior of the

animal at • eert-4n moment and what phFsiOlogioal changes were

eoneomitant with _ne or another action of the animal. During the

construction of TV equipment a numbe_ of contradictory requirements

hu _isen. On one hand, it w_ necessary to ensure high quality

of pictures, on the other - to reduce as law u possible the weight,

overall size and, specially, the ener_7 consumption of the equipment.

The scientific problem - transmission of infomation on behavior of

animals end coordination of their movements - permitted to reduce

considerably the parameters of TV picture: number of scanning lines,

picture frequency - aa thereby to narrow sharply the spectrum of the

signal. Technical reasons were also taken into account - In the first

experiment it was expedient to york in as narrow as possible frequency

spectrum, so as to protect one self from possiL_e frequency-phase

distortions, which may emerge vith transmission of apectx._nof several

megacycles per seconds

The seleetlon of these parameters made it possible to build

up a highly-economlcal and reliable radio channel vith high power

reserve and satisfactory for the met task quality of picture.

Difficult was •lso the question of lighting _p the animal.

l_os the viewpoint of uniform lighttn_ and creating mo_ favorable

light and technical conditions for teletransmission it was expedient

to remove to a maximum ex_._ the powez ful illuminators, supplementing

"duty lighting of the oapsule".
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There wore two small-size 'Lu;cameras on board the spaceship.

One, placed directly on the hatch of the capsule transmitted through

the hatch _ndow pictures of Balks in full face. The second camera wee

in the apace cabin and tram _.uitted through the aide window in the

capsule pictures of 8trelka in profile.

The TV transmission begun even before the take off of the

spaceship, the ovate of the animals was observed during the take off

and at the momen_ of transition from overstrain to weightlessness

and then at ever7 revol_tion, when the spaceship satellite was in

communication with aLy of the ground receiving centers. The cut-inL

an_ cut-of_ TV cameras and additional illumination was implemented

on commands from the earth° The ¢am6raJ vere switched by turns. It

was posseblo to s_tchoover the cameras at any moment of tranmnieelono

The ground stations, besides the arrangement for visual observation,

had double recorders, in which every measure was taken to ensure

highlyoreliable recording.

The obtained TY films are of high eoi,,,ntifi¢ and cognitive

interest, not mentioning the impression of the viewer, who could

with "his ovn eyes" have a look at the outer space.

Great also i8 the purely technical significance of the first

experiment in transmitting from apace pictures of moving ob_otao

This _xperiment has provided a most valuable experience, which will

help in further development and improvement of the ayeteee of

subsequent space television. Televia,on, am one of the basic means

for cognition and mastering of space made one more important step in

resolvin_ this problem.
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M_DICO_BIOLOOICAL INVF_TIGA_IO_3:
m m m ..... i

The msin problems of the modt©o-biolosical investigations

on spaceship-satellite were the tollowingl

-- study of peculiarities in the vi_al activities of

various animal and plant forms in conditions of

space flight!

_ -- biological effect investigation of the main factors

of space flight on life forms (overstrain, prolonged

weightlessnesoe transition from low ponderability to high

and vlce-versa)!

-- investigation of the effect of connie radiation on

animal and plant fores (¢.n the state of their vital

activity and heredity);

-- investigation of effective functioning of life support

system in flight (regeneration, thermal ¢ontrol, 0feeding

and watering, 8anitatlon systems, etc.).

To resolve all this problems a number of biological objects

were placed in ejection capsule and in the hermetic cabin.

In the hermetic apace cabin _here were three cages with 2 white

laboratory rats, 1_ black and 1_ white mice. In ejection capsule there

t'Qre two doge (atrslka and Belka), a cage with 6 black: an_ 6 white

laboratory mice, few hundreds of insects (fruit fly Drosophila), _wo

vessels with Tradeece_tia plant, seeds of various sorts of onion, pea_,
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wheat, corn and NIKella, special vessels w_h _otinomycett_ fungi,

monocellular sl_ae-ohlorella in fluid and on solid culture medium.

50 caetFldgeo contained soldered ampoules with bacterial culture

of Eochcrtohta colt (type KK-12o B0 "aerogenes°°)o bacillus in

butyric fermentation, wlth staphyloooocuo culture, two varieties of

phng (_-2 and I)-2q), 8nlution of deooxyribonuoleic acid (DNA),

and also with culture of epithelial tumor cells of man and small

conserved akin sections of mar, and rabbit. _,reower, the ejection

capsule contained _ autom,_ic bioeleeent with baetmlus culture of

butyric fermentation, 2 bioelenent8 were in a special thermostat

and 2 - in non-heated container.

The experiment envisaged and accomplished a considerable pro-

potation work, including specie! methods of investigation, control

and recording equipment, and also preliminary experiments, in which

the effect was investigated of individual factors on the state of

animal and plant forms, setting up of required background and control

tests.

P S OLOGICAL,BXOLOGZCALA.D,, UN.OLOGXCI.V TZGATZO.

The main biological object, used in preparing biolo_ical

experiment on the spaceship satellite, wore the traditional laboratory

animals - dogs, normal physiology of which i8 well studiedo These

animals are easily trained and are stable against various physical ,_

effects. The methods, used at present, make it possible with

sufficient accuracy and oonvenieuoe to record in dogs various

! physiological indices,.
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_he test animals had to Meet a whole set of _quiremente. _e

seleetto_ for experiment was of mature doge from one_ and a half to

three years of age. The size of dogs had to saeure sufficient

freedom of movement in the cablr; color - qualitative and ¢ontra_t

observation of the animals movement on ?V. Preference were given

te the as called "pye-dogm", which are highly immune to effects of

various external conditions. A great significance was attributed

to the type of nerv-_a activity: the doge were picked o_ s_rongt

balanced, mobile type, in which conditional reflexe_, requi_a_ "t_,

experiment, were easily developed.

The anima).s were subjected to a thorough physiological and

veterinary examination. To record the arterial pressure the carotid

' artery was _;.ought out into skin flap on the neck. For a sure

recording of the heartes bio-_urrente electrodes, made _f special

alloy, were implanted under the akin.

It is well known, that during the flight on a spaceship

the teat animals had to encounter a whole series of unusual factors:

high ecceleration, vibration, noise, prolonged stay in hermetic

cabin, obtaining food autoeatioally, implementation of the organism's

natural functions in special clothes.

In order to be prepared for experiment +he dogs were trained

for a long time in the model of m space cabin with fixation system,

which enabled the animals to move enough for normal vital activity.

The period of doge being in fixed position was gradually increased.

The dogs were trained to carry sensors, fixing clothes and sanitary
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equipme_t. The dogs were ales trai_ed to eat the specially

prepared mixtures out of automatic equipment, to which, ae a

rule, the dogs got quickly and easily used. During the preparation

of animals a groat number of investi_ation8 was conducted on

arability determinat_on of animals to acceleration. Each of the

selected tee, animals was subjected several times to effect of

acceleration on a special bench,, which enabled to create accelerations,

which would be met during the space flight. Test results have made it

possible to state, that the test animals have satisfactorily

endured overstrain wf_h fnsignificant individual variations of

physiological parameters, not outside the limits, however, of the

compensatory facilities of the organism.

Xt is well known, that in the area of placing the spaceship

satellite into orbit the animal's organism is subjected to the

effect of vibrations, which could have affected in s._me way the

state of the animal. To elucidate this question experiments were

conducted, from results of which it is possible to speak of

satisfactory enduring of vibrations by animals which may be expected

during the flight. Besides, in the separate series of experiments

individual immunity was investigated of the animals to impact strains

(e_timated for the case of the capsule's e_ect£on), low barometric pre-

ssure, effect of extremely high and low temperatures of environment.

On c_pletion of the whole cycle of preparation and tests,

:_ the dogs Belka and Strelka were picked for the flying experiment.

8trelka is a bitch of light color with dark spots, weighing

five and a half kilogreme, thirty two centimeters in height, fifty

centimeters in length.
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Fig: 3 - Belka.

Both the dogs have satisfactorily passed the preliminary

selection tests and training and were then placed into conditions

of pre-flight regime.

To control the state of the animals in flirht and resolution

of physiological problems of experiment a special set of medical

investigation devices was developed. These devices recorded

physiological function_ oF animals durin:: the whole flight of

the spaceship.

The followin_ physiological indices were recorded during the

flight: arterial pressure, electrocardiogram, h_art tones, respiration

rate, body temperature, motorial activity of the animals. Radio-

telemetric systems transmitted to Zarth information on barometric
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pressure, temperature and humidity in hermetic cabin, as well as

the check data on functioning, of the life supporting systems.

Considering, that the m=4n object of experiments with

animals is the preparation for a maned space flight, a lot of

attention was paid to the questions, connected with the study

of the motory apparatus of the animals, in particular to coordination

of voluntary movements.

Television and special movement transducers were used for

this object. In comparison to previously used motion-picture filming

television has a number of serious advantages. It permits to observe

the animals during the actual flight, eliminates the need for keeping

a lot of film on board and does not require such high illumination

am tins-filming. Moreov_ . it excludes the possibility of losing

the material in some extreme circumstances.

& colunique ham already been issued to the press about the

observation of animals in flight by means of television, and

individual p_Gtures of the film made were published. These films

persia to _udge not only the behavior of animals in space flight,

but combined eith information from the movement trans6ucerm could

provide data for _udging the state of the high,st functions of

/ the central nervous system and about the adaptation of animals to

condition of eoightlossnese. Moreovor9 due to the presence on

television filme of th_ synchronising system marks, each movement

ot the animal could be tied with high accuracy to aqy values of

physiological functions available at the moment.

' ' ° O007-TSB030000
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In the cabin with animals close to the dogs, ao well as on

the clothes of Belka and Strelka, individual dosimeters were fixed

for measuring ionizing radiation. Dosimeters, returned to Earth _ointlT

with animals after processing of their reading will provide information

of the effect on animals of charged particles, electromagnetic

radiati6n and of neutrons, included in the composition of cosmic

radiation.

l_J.g:_ - Strelka.

Study and estimate of the biological effect of various

factors, connected with the space flight, and primarily the study

of the biological effect of cosmic radiation, represent a mo_t

composite and multisidcd problem, requiring the use of most diverse

inves=igation methods: physical, general clinical, physiological,

biocheuical, microbiological, immunological, genetic, etc.
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Investigati.:_ of changes in m_tabolism is of great

interest. It is important to elucidate_ whether the changes

in this case are insignificant and reversible or lasting shifts

in metabolism. With this object a selection was made of a

set of biochemical indices, characterising functions of liver0

endocrine and nervous systems and considerably changing with

high strain on the organism, as well as under _he effect of

ionizing radiation. For some months prior to flight, as well as

in conditions of training to effects of individual flight factors

(acceleration, vibration) the following indices were investigated

in dogs of albumin composition of blood, some ferments and

hormones in blood and urine:

-- albuminous fractions of blood serum,

-- serumal mucoid,

-_ cholinesterase activity of blood,

• -- desoxycytidin in urine.

All the listed indices are being investigated at present

in dogs, returned from the space flight. Some of these indices

are being investigated also in rats and mice.

/

A serious problee presented investigation of the cardio-vascular

system condition in animals, which accomplished space flight. The

activity of heart and peripheri¢ vessels during the flight and on

return to _arth could be affected by cosmic radiation, overstrain,

weightlessness and some other factors. Because of this it seemed
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importan_ to study in dogs of a number of indices of the

peripheric vessels _ondition before and after the flight.

Before the flight the dogs were examined for several months.

The investigation in bloodless test was of arterial and venous

tonus, vascular reaction to compressiont and also the skin

temperature. After the return to _arth thorough investigation

was made in dogs of their cardio-vascular systems and, in

particular, the state of peripheric vessels. The prelim4nary

results of examining Belks and Strelka after the return to Earth

show no apl_reciable changes.

The immunological reaction study of the test dose was the

next important probl, m. It was necessary to elucidate, whether

• the effect of cosmic radiation and other flight factors will

cause depression in natural immunity to microbes and because

of this development of infectious processes. This i8 all the

more important, as the spacemen in future will be confined for

a long time within the limits of the spaceship.

The following were investigated in dogs before and after

the flight:

-- phagocytic and bactericidal function of bloodt

/

-- bactericidal properties and natural microflora of

the skin.

The effect on the dogs under tho condit.ons of accelerations

and vibrations were also investigated on the earth.
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For an allround study of various _nction_ Ch_ges,

t_ing place in a life durt_ the fli_t, it is e_edient to

tie obtain data on a number of _imals _ l_ge _ possible.

With this obJeot, besides the dogs, two white rats and mice

were _so used.

The work on rats was begun some months prior to flight.

By means of conditional reflex methods the highest nervous

aotivity of these animus was used, t_ological ch_acte_st_cs

were _etermined, bloo_ ana!ysis carried out, electrocardiogr_

recordede

_en the _rst investigations after return to the e_th

have sho_, that rats, Just as the dogs, have endured well the

flight. _ring the flight they were well t_ing fodder, stored

in feed-boxes. Careful examination of the rats found no

scratches or contusions. _e animus have lost no weight, were

normally mobile. _rther investigations will supplement our

information on the effect of space flight _ the highest nervous

activity of these animals.

Besides the general clinlc_ examination, including blood

study of the nice mld rats, a detailed investi_atic_ of the bone

/

m_row of mice was conducted on their return to earth. _ie

investigation will _ermit to draw conclusions on the effect of

space flight condit_ons, and primarily of the effect o _ cosmic

radiation on the hemopoletic functions of the organism, miss,

returned from the flight, will be gradually, according to a certain
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program, subjected to a careful and regular pathoaaatomical

and histological investigations. These investigations will

help to detect morphological changes in the organs and tissues

of life form, if these have set in during the space flight.

MICROBIOLOGICAL AND ,, CYTOLOGICAL.INV_ST.I_AT.IONSs

The pro&Tam of blolo_Ical investigations on the second

spaceshlp-natellite envisaged also application of microbiological

and cytological investigation methods. These methods petal, to

reoOlve effsctivhly kuchiipo_tant problems, as the determination

of limiting period living cells being in space, their growth

and development in these conditions, since the elucidation of

, this kind of questions by means of large animals is difficult.

These methods are applicable also for the study of genetic effects

of space factors, in particular of cosmic rays.

Characterization of genetic effect of these radiations

should be an allround, and therefore besides the use of animals

(for instance, mouse-like rodents, insects, etc.) it is possible

, to use also _tcro-organisms and livin_ cells of human body in

tissue culture. Both have certain advantages due to high rate

of propagation and correspondingly quick change of generations.
/

Moreover, study of the changes in the properties of micro-organisms,

spqcially such constant "satellites" of man, as Bacillus coli

and Staphylococcus, ha_ an important sicnificance for Judging

their behavior in the or6anism of future spacemen. As regards

the living cells outside the organism in tissue culture_, the

genetic chan_es came on in them considerably more frequently with

O0000007-TSB08
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the effect of the same levels _ radiatio_, However, the

shortcomings of this method is the difficulty of preservin_

the vitality of these delicate cultures outside the iemediata

control of a man.

The use on the second spaceship of both these objects

envisaged reciprocal compensation of these shortcomings.

In modern genetic investigations special attention as

an object is attracted by bacteriophage - supermicroscopic

living forms, parasiting on bacteria and entering with them into

composite genetic relations. Specially sensitive indicators of

genetic effect of radiation are the so called lysogenic bacteria,

capable with irradiation to produce bacteriophage. A certain

interest was represented also by the study of the effect on the

_owth and development of this kind of living cello of acceleration,

weightlessness, vibration, etc.

In accordance _th these reasonins8 the second spaceship-

sat@lilts carried various microbiological and cytological objects.

These were prepared specially for this test, moreover, the

selection of object was guided by the striving to pick organisms,

widely used in laboratories _f ;he whole world, in order to

/ obtain comparable results. Among the objects were the cultures

of Bacillus c_li KK-12, for which the initial strain were the

well known to microbiologists bacteria, having bhe most clearly

defined genetic characteristic.

This permits to determine quantitatively the extent of genetic

changes and to compare these values with the level of radiation

00000007-TSB09
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and quality of cosmic psrttcle8, recorded on the spaeeship-eatellite

by physical devices.

By scans of a long and careful study, begun at present,

of the returned cultures, it wills probably, be possible to

define the extent of change in the number of the so called

induced mutations, i.e., in majority of pathological changes

in hereditary properties. Horeover, there i8 a poeaibilit_ to

investigate these cultures with the object of fixing the effect

of radiation on the number of bacteriophage produced by them.

The varieties of Bacillus coli - "B" and "aerogenes",

used in the test, are also objects for the study of mutations

Fate.
q

For investigating the genetic changes in t_e minutest

living fo_8 - bacteriophage - the use was made of strain T-2,

also well known and genetically characterised fully. It may be

expected, that in the case of presence during the flight of the

second spaceship-satellite of sufficient rise in the level of

radiation genetic changes could be noted in individual species

of bacteriophage strain under investigation, ascertained both

by the effect of these bacteriophage on bacteria and by way of
:

/ determination of other biological properties. Besides the T-2

the strain was used of bacteriophage I_-EI, specifically affecting

Bacillus ¢oli of the "aerogenes" type. It was meant for

investigating the changes in the nature of lyric (dissolution of

bacteria, which occurs in the presence of bacteriophage).

..... ..... ,,.__,.._........_- ._: ....... . ........_ ....... i:__ . ......... _ ....... '...... - . _._ _ ........ . . . :_,__
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This process for the phag °vstem 13-21 - Bacillus ¢oli

eeaerogenese° vae earlier doctmented by means of ¢eitrapheri¢

microfilming and electronic microscopy.

. In respect of all the indicated organisms a detailed

physiological-structure characteristics were obtained beforehand

z by means of the latest methods. In particular, Bacillus ¢oli

and staphylococcus_ which were also exposed on the spaceship-satellite,
,i

sere investigated under the electronic microscope partially by

means of ultrafine microscopic sections.

During the preparation of medico-biological experiments

on the spaceship-satellite the use of ultrafine microscopic

sections of free and intracellular bacteriophage was made for
L

the first time. Therewith it has been fixed, that the used

bacteriophage resemble particlest consisting of a central nucleus

of high electronic-optical density and peripheri¢ zone_ separated

from the nucleus by the finest membrane.

As regards the test butyric acid bacteria, they were used

only to develop methods for autowatic viability recording of

micro-orgsnisms. These methods will assu_e the possibility of

. determining the longevity of the cells on long-flying and non-

/ returning satellites and rockets. The t_st of butyric bacillus

in this respect was fully Justified.

On this basis methods and special devices were created and

approved, which permit to record and transmit to the Earth signals,

characterizing viability and physiological functions of the omallest

life forms - bacteria during any flight duration of a satellite or
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rockets.

Automatic devices teQted ca 1:he zpace_hip-satellite and

based on these principles, extend to a considerable extent the

po_sibilities of investigating biological conditions in the

outer space, since they are of small size and weight, and the

test objects confined in _hem (spores of butyric acid bacillus)

do not need supplementing the systee b7 nutrients.

Bioelements after any exposure during the flight could be

activated on signals from the earth or from the programing device

on board.

As has already been stated, besides the many advantages

of microbes in medico-biological and in particular genetic

investigations, they have a very considerable defect - low

: radio-sensitivity. In order to rise their radio-sensitivity a

part of the microbiol_gical objects were in the oxygen atmosphere.

Moreover, on the second spaceship-satellite an attempt was made

for genetic characterization of the outer space to use also

living cells in tissue culture. It is well knov', that heredtt_

in these cells changes under the effect of radiations hundred

times easier, than in microbes. However to preserve their

/ viability during a long time without transplanting to nee cultures

is very difficult. This attempt required picking well-growing

cells and appropriate cultures. Taking this into account the use

on spaceship-satellite was made of cancer cells. These cells

grow well on artificial medium and are widely applied for the

study of genetic problems and investigation of the nature of cancer.

00000007-TSB12



'_eoe coll. were cul_.tvated by the method, which permits to

obt_izJ colonies of cells on the _idos of _18_s t_t tubes, where

the cultivation is being accomplished.

It yes established in preliminary tests, that the

cancer-emil colonies are attached to the sides of glass test

tubes and ampoules with such tenacity, that they can withstald

vibrations, considerably exceeding those, which take place in

the launching of modern rockets° This makes it possible in

material processin_ to give hie-morphological characteristics

of cultures, development cycle of which passed pa_tially in a

specially arranged small thermostat aboard the spaceship-satellite°

, The viability of these cultures is bein_ determined at

present and measures are being taken for maintaining them in

subsequent transplants° In the ease of positive results the

cultures will be used to study their heredita:y indications in

comparison to check cultures, which remained on earth.

Small sections of human and rabbit skin were also exposed

on the spaceship-satellite. The use of the human skin pieces,

provided by volunteers out of the groups of authors, participatin E

tn space investigations, was made with the object of elucidating

/

the possible effect of space factors on specially sensitive

cellular systems° The proof, that the skin pieces have returned

alive, could be the histological investigations, planting of

crushed pieces of 8kin_. on special cultures, although this

,_ cu_t_,vation is usually very difficult, and, finally, their reverse

imll IHI
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_r_ftin_ to donor_, in which they worO taken. _ie akin pl_ceo t

returned after flight on the _pace_hip _telli_e, _e bein_

thoroughly investigated at present,

In our time biolosical including genett_ inoeoti_atton_

are being carried out in close relation with the _yeico-chomical

research. Zn particular, during _he last dec_de it was _hown,

that chemical substances may participate in transmitting

hereditary indications from one variety to another. This chemical

substance is the desoxyribonucleic acid (DHA)_ included in the

nuclear composition of cells in animals, p_Lants and microbes. It

is quits possible, that this compound will be the first to react

to genetic effect of the cosmic radiation. Taking this into

account ampoules were p_aced on spaceship-tlatellite _ith

descxyribonuc!ei¢ acid, obtained from a th;froid gland of a calf,

moreover a part of the ampoulee were filled with oxygen. In the

investigation of returned desoxyribonucleit: acid modern methods

will be used, which permit to characterise the state of t_ie

compound in physic-chemical respect. Comparative short orbiting

period of the second spaceship-satellite makes it possible to

think, that no rough deviations will be discovered in desoxyribonucleic

acid. NeverthelesB attempts will be made to detect the subtlest

changes by means of physico-chemic_l, immunological and other/

methods.

The first test of exposing in the outer space biolocically

active chemical substance will be used for composing a more extensive

program of biochemical investigations, the course of biochemical
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reactions in space conditions, and also the search in the outer

space of organic mat_e_ and its predecessors.

Thus, a numcer of objective experiments was accomplished

aboard the spaceship-satellite with animal cells,mtOro-organisms,

bacteriophage in composite organic molecules in order to make

everything possible for resolving the questxon of the viability

of the cells and radio-genetic safety in the outer spa J. It is

expected, that data, which will be subsequently obtained in

processing of this material, in comparison with similar data,

defined in the investigations of animals and insects, will enable

to characte,ise more fully biological specificities of the

outer space.

GENE_!C INVESTIGATIONS:

Besides elucidating the effects of space flight factors,

primarily of cosmic radiation, on the physiology of organisms,

investigations were also initiated of the effect of these factors

on heredity, and of genetic danger of space flights.

Numerous investigations of Soviet and other countries

s¢ientAsts have established, that the tyne_ of ionizing radiation,

/ as X-rays, gamma-rays, hi_h-energy n_utrons and some other,

represent a powerful source of hereditary changes in all organisms,

including a man.
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¢

Fig: 5 - :mite mouse of the laboratory.

Experiments with irradiation of human tissues by X-rays

have shown, that a dose of 10 roentgen doubles mutation rate.

It has be_n defined, that various types of ionizing radiation

have different bio!o_:ical effectivity. For instance, fast

neutrons cause one and a half to two times more mutations, than

:(-rays or gamma-raps. _he genetic effect of the primary cosmic

radiation w_s impossible to study until now. _he flip,hi of the

second spnceship-satellite hns finsily _rovided the o._port_,nity

for this t_pe of investi_:ation.

Although an overwhelmin_ number of mutations is h;,rmful,

some of them in certain conditions of e__vironment could be useful

for the species. _"h,_seuseful mutations play an important role in
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the evolution of organic world and in oreatin_ new highly-productive

btrains of micro-organisms and sorts of cultivated plants.

Radios_lection _'micro._organisms and plants during the _eVlousyears

has become o_ of the investi_ation branch for selectors. Therefore

besides elucidating the genetic danger of cosmic radiation it is

also necessary to elucidate the possibility of its use for

radioselection.

The spaceship-satellite carried the following species of

organisms, marked for prior genetic investigations: mice of two

different types, fruit flies Drosophila also of two different

types, two tradeacantia plants, wheat grains of 186 sort, seeds

of three sorts of peatdietinct in radio-immunity, two sorts of

corn - "nemchinovskii" and "podmoskovanaya'Ot Welsh onion and

Nigella| actinomycelin fungi - producers of antibi_tics. _hat

explains the selection of precisely these objects for the first

genetic investi_ations_ connected with space flights?

, The mice and Drosophila due to a number of biological

specifics - high rate of propagation and ¢han_es of generations,

their easy breeding, and also due to great diversity of their

indications, inheritance of which is well studied, they are

very convenient for genetic investigations. Mice, which have
/

been in the outer space, will be subjected to detailed cytological

analysis in order to define those changes, that could have taken

place in the cells of various tissues under the effect of cosmic

rays. Primarily the detailed investigation will be of the state

of the chromosome apparatus of the homopoieti¢ organs.
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As mentioned above, Drosophila of two types have

participate_ in the flight. One of them D-32 - is distinct

by very low mutability in natural conditions, the other

D-18 - on the contrary is of very high natural mutability. Tests

will be set up with flies on special methods of cross-breeding,

which will clarify the rate of emerging in both the species of

the most important types of harmful mutations (the so called

recessive and dominant details).

The tradescantia plant is a classi¢=l object of cytological

investigations, as it has a small number of clearly distinct

one from another chromosomes. Plants with buds were specially set

up in the cabin with animals, since the chromosome reconstructions

in Tradescantia is easiest to observe in cells, separatin_ with

pollen formation.

The dry seeds of cultivated plants - wheat, corn, pea -

will be screened in order to find out whether and what _utations

precisely causes cosmic radiation in various _pecie_ and sorts

of plants.

As regards the onion and Nigella, these will be used mainly

for cytological investigations.
,/

The ionizin 8 radiation is widely used for obtaining new,

more productive strains o£ actinomycetis, producing such valuable

antibiotics as penicillin, streptomycin, etc. Two strains of

fungi - producers of penicill_.n, highly distinct in rad£osensitivity
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were placed on the s._oeahip. Investigation of their irradiation

results in space will enable to resolve the question regarding

biological effectivity of cosmic radiation in respect of this,

very important object.

Fig: 6 - Vessel with Tradescantia plant.

It should be pointed out, that each of the listed _enetic

test_ is combined with exact check test_ with the same objects

in the conditions usual for them. This wLll assure a_ objective

estimate of the results of genetic inv_stig_tione. These

investigatious are only just beginning and, undoubtedly, they will

00000007-TSC05



t i 1i i

l

! t i t

- 59a-

be continued and will become an indispensable very importan_

part of work, connected with further space flights. Co_nisance

of hereditary laws and their control is one of the most important

problems of the study of present nature. The entry of man into

space marks the beginning of new chapter in the development of

genetics, chapter dealing with the knowledge of the cosmic flight

factors effect on heredity and evolution, development of protection

methods against the harmful effects of these Jeerers and the

use of their positive effects. The genetic investigations on the

second spaceship-satellite are only the first steps in this

direction.

In the plan of the prolonged flights of the future the

problem is very acute of the air regeneration in hermetic cabins

and providing the crews of the spaceship with food. Even the

simple calculations show, that the use with this ooJect of

chemical reagents and food stuff, taken from the earth, would have

resulted in very high initial weight of the spaceship, since in

this case the reagents and food taken from the earth will not

become replenished with their consumption on the way. at the same

time in the scale of our planet these processes - absorbtion of

carbon dioxide, separation of oxygen and synthesis of composite

organic nmtter out of the fully oxidized - are implemented in the

leaves of green plants as a result of photosynthesis.

Therefore the necessity was assumed of cresting o_

spaceships for air regeneration and obtaining of food hothouses

_f green plants, which by absorbing the ¢arbodio_ide, excreted

il ii I I| i i II i all I i I l Fl i |I II i I i I IIII I
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by life forms, would reconstruct food and excrete oxygen. The

most suitable for this purpose were found to be the microscopic

green algae, which develop very fast, are distinct by high-activity

photosynthesis and a number of otn_, very valuable qualities.

These reasons determined the need to study the effect of

space flight conditions on the viability of green algae. The

ohlorella on board tl, e spaceship was placed into special empoulee

in different physiological conditions: on slanting agar and on

fluid culture at different density of suspensions. Moreover the

algae was kept both in light and in darkness. The obtained

material is being subjected to detailed analysis. Study is being

conducted of the general state of suspensions, morphology of the

cells, activity of photosynthesis, the growth and development of

culture, changes in hereditary properties of cultures.

Even now it is possible to say, that the biological

experiment on the second spaceship-satellite is a very considerable

contribution to the study and mastering of the outer space by a

ash.

All the numerous biological objects, who flew in the

spaceship, have returned to earth alive and in good condition.

The stats of the dogs Belka and Strelka, of mice, rats and other

biological objects, according to preliminary data, define no

noticeable departures of the available material i6 bein_ carried

out.

The obtained results indicate, that life support _ysteme
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and means developed by the Soviet scientist for providing the

safety o£ flight and return from space flight of animals and

man, are quite Justified.

SCI TIFICI V  IQ ?IO S Or THZSPAC  IP,:

INV_TIGATION OF COSMIC RAYS

The question reEarding composition of the primary cosmic

radiation is closely connected with the problem of cosmic rays

origin, with generation mechanism of cosmic radiation and

propagation of cosmic rays in the interstellar mediumo

The second spaceship carried apparatus, by means of which

it is possible to obtain data on the composition of cosmic rays

in the range of nuclei from helium to oxygen. For this the use

war made Cherenkov counters, controlled by telescopic arrangement

of halosen gas-dis-charging counters°

With the passage of Cosmic ray particles through this

device at a prescribed solid an_le operated the coincidence

circuit, the impulse in which opened out photomultiplier channel.

From the collector of photemultiplier issued a aignal_ originating

with the fl_ins-throu_h of a nucleus, which caused luminance in

detecting Cherrenkov counter° Impulse amplttute at the output

of CherenkoT counter is proportional to the square of the charse

on the nucleus. By means of a special device signals of Tsr$ous

amplitudes were convertea into signals of corresponding duration

superposed on which were impulses from a standard generator. The

number of impulses, fillin8 each sisnal_ was counted by the ¢ount$ng

i circuit an_ transmitted to telemetric system, i
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At present the_.e are no exact data available regarding

the ratio of the nuclei flux of carbon nitrogen, oxygen 6roup

to the nuclei flux of lithium, berillium, boron group (the most

t.nteresting from the viewpoint of the cosmic rays origin). As a

result it does not seem possible to draw final conclusion about

a definite production mechanism of the nuclei and the movement
s

of accelerating particles in the interplanetary space. In order

to obtain new data in this spher_ it is necessary to know the

flux ratio of the above groups of nuclei with high accuracy.

Alongwith this the _easurements of heavier nuclei flux

were conducted. The integral Cherenkov counter _easured flux

of nuclei with charge over five, fifteen and thirty. Measurements

conducted on the second 3crier space rocket enabled to fix by this

method the cases of high increment (10 times) in the flux density

of nuclei with cha_ge over fifteen, correlated with radio-emission

of the sun, moreover the fixed relativistic nuclei escaped from

the sun in compact groups. This fact has shown for the first

time, that the sun is capable of producing relativistic nuclei,

in which case the accelerating one are mainl_ the heavy nuclei.

Further study of the_e processes will make it possible to

understand the bond of the solar radio-emission with cosmic rays,

and alsn to unravel the aechanism of cosmic rays production by

the sun.

The flight of the second spaceship and its return to earth

enabled to obtain in the outer space photographs of those processes,

which take place in the microcosm. Nuclear photo-_mulsions were
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used for thio purpose. Peneterating through these emulsions,

particles of cosmic rays collido I_ith atomic nuclei. As a

result of these collisions the-e t8 not only the destruction

of the atomic nuclei, but also the birth of new pa, ttc_es. The

emerging particles undergo a number of transformations. New

acts occur in the emulsion of the interaction of particles,

created as a result of the first collision, with atomic nuclei

of the substance.

. What laws govern all these phenomena? It has not as yet

been established upto now. To uncover the mysteries of matter,

! the need is first of all to obtain detailed information on all

those processes, which occur in the microcosm. By means of

nuclear photoemulsions it is possible to obtain quite detailed

photographs of these phenomena. Examining the photoemulsion

through a microscope it is possible to reconstruct the picture

of processest taking place during a billionth fraction of a

second.

Cosmic ray particles of high energy intensely interact

wlth matter. Therefore in the invasion of cosmic particle into

atmosphere it gets quickly overgrown with a 6w_trm of secondary

p_ticles, which it has created. Because of this the investigations

- have to be conducted beyond the earth's atmosphere. At the same

time the emulsion sent into space should return to laboratory

completely intact.

It i_ known, that gigantic accelerator@, constructed on earth

make it possible to obtain particles with ener_ below a certain

limit. There are particles in cosmic rays with energy million times
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higher.

Lifting of nuclear photoemulalons into the outer space

• will enable to use effectively this enormous accelerator, existing

|4 nature.

The second spaceship carried several blocks of thick-layered

nuclear photoemulsions, moreover in one of then It eas envisaged

direct developing of photoemulsion6 on board the spaceship.

Development of the photoemulsions aboard after the present exposure

(about 10 hrs) allowa to separate sore reliably traces of individual

nuclei against the general background of cosmic radiation.

The autonomous programing device of photoemulsion block

_ives after a preset time a command, at which the piston inside

the cylinder dress apart the exposed layers and at the same time

lets in the developer. The developin_ ¢ontinuea for 90 minutes,

thereafter the programin_ device _ives a command for removal of

developer, which it implement by a reverse motion of the piston,

which compresses the layers. Then follows the command for the

drawing apert of the layers and the feeding in of preserving

solution. In this solution the layers may be kept for aeveral months

upto the final processing of the photo-layers. In processin_ the

traces should be studied from relativistic nuclei of the primary

cosmic radiation and information obtained re_arding the quantitative
+

flux ratio v[ various groups of nuclei.

........... ''" ,, , - I I I
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There were another three blocks on the spaceship filled

with tRick-layered nuclear photo-emuloion, nee being developed

during the flight.

i Block FE-2, meant for recording elementary processes of

nuclear interaction of high energy particles (in the region of

1012 electron-volts and higher), contained an emulsion stack,

composed of many layers of nuclear photoemulsion. The thickness

of each layer was _00 microns size - 10xi0 ¢m. Placed between the

emulsion layers were thin about I mm, "targets" of light-weight

substance.

The presence in nuclear emulsion of silver and bromide

atoms and the "targets" of light substance make it possible to

record interaction cases of high-energy nucleons both with heavy

i emulsion nuclei and with the light nuclei of the placed targets.

i

Produced in the nuclear interaction of high-energy particles

neutral meson8 initiate the photon showers, for recording of

which a special detector was fitted in FE-2 under the emulsion stack.

This detector was made up of 7 lead plates each 5 mm in thickness

(which corresponds to one shower length unit). _etween the lead

plates were placed the nuclear emulsion and luminescent shower

indicators, _implifyin_ the detection of the concrete acts of

interaction.

Analysin of the oase_ of electron-photon showers, recorded

in the nuclear emulsion, provides their quantitative ¢haracteriotics,

including energy, transmitted during the inter-action to mesons.

Kvowled_e o¢ this energy, as well as h_ analysis of corresponding
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ovont_, recorded in emuloion otack0 m_keo it ponvihle to determine

_ome parametero of the _ivon nuclear interaction.

Thua t comparioon of obtained quantitative charaoteriBties

for interaction of hi_h-energy particles of the primary cosmic

radiation with light and heavy nuclei will enable to define the

specifics and to draw a certain conclusion re_arding the mechanism

of this interaction. Of special interest here will be to define

the n_ture of interaction of high-energy multi-charge particles,

investigation of which does not seem possible in terrestrial

conditions. To invest_gate the multicharge particles in the

composition of primary cosmic rays, photo-blocks F-1 and F-2 were

set up aboard the spaceship. These blocks were the emulsion stacks

' 0.8 liter each.

At pr_ent the emulsions are. being processed in laboratories.

One of the microphotographs of typical nuclear interaction+ recorded

in emulsion aboard the spaceship+ is shown in Eigo 7.
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_ Ca,l, Jj

The pre_e_ce in the interplanetary _paee of coom_¢ ray_

and radiation zoneo in the vicinity of the c_rth i_ _ real danger

for tho flighto c_ future trnvellcrs into the interplanetary

space.

Oosmic rays, consisting of high-energy charged p_rticleQ,

similar to any other ionizing radiation, are, undoubtedly, biologically

dangerous. However, due to the fact, that the number of cosmic r_y

particles beyond the earth atmosphere i_ low (2 particles per one

square cm per second), the radiation dose built up by them i_

relatively not high (about 100 milliroentgen per day, which is only

twice hi_her the admissible dose, as assumed at present).

Recently it has been experimentally proved, that sometimes

there is temporary increment of cosmic rays, connected, most

probably, with the solar activity.

It has been fixed, that at the moment of cosmic ray flare_

its intensity increases thousand times. In this cane the radiation

dose increases upto tens of roentgens per hour, which is already

a real radiation danger.

So far it was not possible to fix any re_ularity in the fare

times of cosmic rays.

However, the protection from sol_r flares of cosmic r_dlation

seems quite realistic.

.............. "..... --_=_ ==:='_-_':_S_,
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As we know, there i_ the existence of radiation belts,

representing zones of high-intensity radiation, composed of charged

particles, trapped by the magnetic field of the earth.

Investigations, conducted on artificial satellites, have

established, that there are two circumterreetrial zones of

high-intensity radiation. The external radiation zone extends in

the equatorial plane from 14 thousand km te 50-5_ thousand km from

the earth surface. In the interval of 55-70 ° of geomagnetic latitudes

the external zone comes down to 2?0-200 km.

In composition of radiation the external zone consists of

electrons of wide energy spectrum. The flux of electrons in all

directions contains, according data of various authors, 108-10 IOI

particles per sq.cm/sec.

This flux of electrons may build-up a surface dose of about

106 roentgen per hour. However, the electrons of the external

radiation zone are easily absorbed, and even under the protection

of one gram of light substance per sq.¢m, of surface the radiation

dose in this zone will compose only some tens of roentgens per

hOUF.

Thus, a very insignificant protection may reduce the radiation

danger in external zone to a minimum. At the same time proloni_ed

presence within the penk intensity region of the external zone

could be dangerous.

• Ill _
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_xperiments conducted on s_ace rockets fixed, that the

boundary and radiation peak in the external zo,e are time-variable.

This creates additional difficulties in estimating the rsdiation

effect in s_ace flights. Therefore, one of the most important

porblems is a long-term observation of the external zone boundary

and its radiation activity, specially in the region uf high

geomagnetic latitudes.

The internal radiation zone lies at altitudes from 600 to

5000 km from the earth surface. Particles, included in the compogiticn

of internal zone, are mainly _rotons with energy upto 100 million

electron-volts. There are also electrons with energy n_t above 106

electron-volts. Radiation within the intornal zone is harder, th_n

in the external. Radiation dose under the protection of one gram

of light substance p,_r sq.cm, of surface composes here about 10 roentgen

an hour and very gradually decreases with increased protection.

In contrast to external zone the radiation within the

internal zone is time-stable. T_e radiation protection in this

zone requires application of considerably greater qua_ltity of

substance. Prolonged flight within th_ internal zone without

special protection are bound with considerable radiation danger.

'_hus, bou,dary instability of radiation belts and random

:tctivity increments of cosmic radiation make very necessnry level

contrnl of cosmic radiation and detailed study of the lower boundaries

of radiation belts.

!
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To resolve the indicated problems a dosimeter (radiometer)

was set up aboard the spaceship.

The composition of radiometer includes two gas-discharging

and two scintillation counters. One of the _as-discharging counters

is placed under the additional absorber (screen), consisting of

brass and iron. _he scintillation counter with photomultiplier

and sodium iodine crystal 30x15 mm were placed in the same block

with gas-dischargin_ counters. The other scintillation counter with

photomultiplier and cesium iodide crystal _nm in thickness was

placed outside. 7o prevent the effect on counter of the visible

light, the cesium iodide crystal was covered by an aluminium foil

? microns in thickness.

The _as-dischargin_ counters, as well as the scintillation

counter with sodium iodide crystal provide information on the

number of particles, which paosed through the_. At the same time

the scintillation counter_ enable to judge the total ionization,

caused by the pa_sing particles.

Information obtained both on the number of particles, which

passed throu,,h, and of the total ionization caused by these particles

in crystals, will provide quantitative data about the level (dose)

of radlntlon.

l;_V_G'_l_A'_lO;i_OF "_,_ ULTI_AVIUL_ A;.D X-RAY RA_)IArluI_0_' ?_ _UIi:

As we kno_, the sun radiates energy in a very wide interval

of wavelengths. However, only a small spectrum re_ion of this

radiation, filtered through the earth atmosphere, reaches the

00000007-ISD03



i I
'! i i

- 6o4 -

observer on the ground. From the short-wave side of the spectrum

the tranamitt_nce limit of earth atmosphere lies in the vicinity

o_ 2900 angstrom ('1 angstrom = lO'Scm),

The whole of the short-wave radiation below this limit is

absorbed by the earth atmosuhere an,1 penetrates only upto altitudes

of about 70 km above the earth surface. Investigation of the

short-wave radiation is of considerable scientific and pFaotical

interest. Concentrated in thi_ region of spectrum in the main

r_4iation of the solar corona and of the chromosphere - little known

external envelopes of the sun. Thi_: radiat!on at the same time

causes certain processes occurin_ in the earth atmosphere, in

particular, formation of ionosphere.

The most interesting radiation of the sun's chromosphere

in the short-wave region of spectrum is concentrated in the spectral

lines of hydrogen ._nd helium. The most intensive of these lines

is the hydrogen line with wavelength 1216 angstrom, the so called

Lyman-alphaline. The main radiation of the solar corona is

concentrated in the re_ion of soft :_-ray radiation - shorter than

200 angstrom units upto a few angstrom units. This radiation

consists of a continuous spectrum, specified by the inhibition of

electrons in the field of ions, and of spectrnl lines, belonging

to highly-ionized atoms of iron, oxygen, nitrogen and other ele;_en_

composing the corona.

The solar corona is not a single formation. It i_ possible

to define within it regions, not correGponding to the calm corona
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(radiation of those regions is conce,trated in the interval 200-60

angstrom units and corresponds to color temperature 7000000 -

1,000,000 O) and in the regions of the so called condensation

(characterised by temperature 1.5-2 million degrees and radiation

in the re_ion o£ 50-10 _ and shorter).

The radiation of the chromosphere and corona is not

time-constant - it is subject to more or les_ _ntenstve variations,

both very gradual, connected with the general cycle of the solar

activity, and fast in the nature of disturbances. Of special

interest are the so called chromospheric flares, developing during

a period from several minutes to several tens of minutes and

encompassing considerable areas of the surface o£ the sun, with

areal extent uoto 109 sq.km, which corresponds to about 1/1000 of

the solar surface. These flares result in intensification of the

chromospheric spectral lines, includin_ the Lyman-a_pha lines,

and in the intensification of the harder radiation of corona.

Apparently, the radiation boundary o£ corona durin_ flares

reaches 1-2 _ and the color temperature of radiation corresponds

to 3 and more millions of degrees.

The absolute values o£ energy, radiated by the chromosphere

and corona, are comparatively low in com,arison to energy, Fadiated

by the photosphere of the sun. Thus t the energy £1_x from the Lyman-

alpha hydrogen line at the limits o£ tr_e earth atmosphere compose8

about 1 - 10 erg/sq.cm, flux from corona in the re_ion o£ 100-60

composes O. -1 erg SqoCm/gec, and the radiation flux with w_velength

Shorter th.n 10 _ - abo_t 10 "_ - 10 -2 erg sq.cm/sec. An essential
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characteristic of the short-wave radiation is,howevo_,its activity.

It ionizes gases, composing earth atmosphere, and is capable of

penetrating comparatively deep into the atmospheric stratum. In

particular, the lower layer of ionosphere, the so called D layer

at an altitude of about 70 km, is specified by the ionizing a_tivity

of the Lyman-alpha line. Quick altitude variations of this layer,
g

resulting in disturbt_nce of radio-communicati_n, are, apparently,

connected with the appearance of the X-ray radiation shorter than
o

5-6 A at the time of flares.

From the above-stated fact the importance of the systematic

investig_tion of the short-wave radiation of the sun is quite clear.

The importance is not only to obtain average data. It is of sDecial

' interest to study its dynamics - time variations, characterizing

the non-stationary processes on the sun.

The basic data given above on the short-wave radiation of

the sun were obtained by means of devices, set up on geophysical

rockets in USA and USSR.

Naturally, the possibility of using for these investigations

the satellites permits to extend conziderably the limits of

investications and to obtain specially interesting for the science

data on temporal variations of spectral composition and intensity

of short-wave radiation.

Two ty_es of equipment were set up _board t_e spaceshio for

studying the short-whys radiation of the sun.

.'" •
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In the first ty,e of equipment the receiver of the short-wave

radiation was an electronic multiplier of open type with electrodes

of activized berillium bronze. In front of the multiplier input

was fitted a disc with a set of various filters for the separation

of the corres_ondin_ spectrum re,ions of the sun'6 short-wave

radiation. By means of relay-selector mechanism the disc turned

after every second at a small angle, settin_ up in front of

electronic multiplier snottier filter. The following filters were

used in the equipment.

q. Coper foil 0.15 mm in thicknes_ for separating
o

spectrum region from 1.4 to 3 A.

2. Berillium foil 0.06 mm in thickness for separating

spectrum region shorter than 12 _.

3. Aluminium foil 0.005 mm in thickness for separating

re_ions of spectrum from 8 to 20 _.

g. Polystyrene film with fine carbon coatin_ for
o

separatSng re,ions of spectrum from 4h to 100 A°

5. Lithium fluoride plate 0.5 mm in thick,,ess for

separating Lyman-alpha hydrosen line with

wavelength 1_1_ _.

6. Calcium fluoride plate O.5 _m in thick)_ess, which

cor._iderably attenuates the pasvinR through radiation
o

with wavelenr, th 1_16 A and enables to e_timate the

background in the area of Lyman-alpha line and there_,y

to measure more precisely the intensity of the line's

................... _!,_,,

00000007-TSD07



I i

-608 -

7. _uartz plate 0.5 mm inthickness for Qeparating
o

radiation with wavelength over qSOO A.

The last filter is meant mainly for estimatin_ chan_es

in the angle of incidence of th_ radiation on the filter and

receiver, connected with revolutions of the satellite in non-oriented

conditions. The equipment had six receivers, set up at various

points of the spaceship in a way, that their fields of vision

were not overlapping. _his made it possible to increase the

probability of the _lo_r radiation falling on receivers at any

orientation of the spaceship. The sensitivity of receivers is

limited in the long-wave region of spectrum. In order to reduce

the background from _he long-wave radiation of the sun signals

from receivers were fed to radio-technical system, the output

of which produced voltage, proportional to intensity of radiation

falling on the photocathode. Neasurement results were transmitted

to earth by telemetric system.

The equipment included control block, which ensure_ cut-in

of appropriate receiver_ changeover mechanism of filters and ether

circuits only, when they were litten up by the sun. Moreover

there were optical devices to determine the an_le of @ncidence of

the radiation on the filters.

The second type of e_uirmert meant for measurin_ intensity

of the soft X-rays of c_rona in the vicinity of the e_ectrum edse,

mainly durin_ the flares.

Used in this equipment were the mo_t sensitive, for the

studied re_ion of _pectrum, radi_tion receivers - photon counters,
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which arc self-queno_nB Geiger counters with input window of

berillium foil, servin_ as filter. The measurements were
o o

conducted in two _pectral re_ions - 10-6 A and 6-_ A. To each

of these regions of spectrum corresponded six ceunters, which

were grouped into three blocks, containing two counters each at

right angle to each other for the first and two counters each for the

second region of spectrum. _ith _he photon collided the counter

photon, there was a brief electric discharge in the _as filling

_ the counter.

The obtainable current impulses were fed into radio-block,

where the signal was amplified and fed into scalinE circuit,

consistin_ of trigEering cells. This system counted the number

of impulse8 passed durin_ the exposure. The correspondin_ number

in binary arithmetic system was recorded on the autonomous memory

device_ which stored all the numbers recorded during the 24 hours

until their transmission to earth, by telemetric system. _e

exposure time was 180 seconds, which _sured recordin_ of the solar

X-rays with sufficient time resolutiOno

To protect the innuts of counters from the X-rays emer_im_

with bombardment oF the inDut windows (and _urreundin_ _artc of

equipment) by hi_h-speed electron_, which are vresent in the

radiation belts of the earth, a system of magnets and diaphragms was

provided in front of each of the counters. The magnets deflected to

the side a 1 the electrons with ener,:y, not ex=eedinc 1_-2_ thousand

electron-volts. _o esttm:]te the backHround, caused by hi,h-energy

electron_, a s¢Intillatin_ counter of electron_ w_ _isced on the

external shell.

'" .... IH{
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Infor_:r_,.tion obtained by means of de_crib_d e.qui!_uent on

"" vari:_tions of _ol,_r activity in the short-wave region of spectrum

will be compared with ob_.ervntions from the o_rth of ionosphere,

visible chromospheric flares and other msnifestation_;, co_%nected

with the solar activity. It may be assumed, th:,t in t is way

correlation will be defined between tile processes, tai:ing place

in the external envelopes of the sun and earth atmospheres

The launching and return to earth of the spaceship-satellite,

created by the genius of Soviet _cie_Itists, Zngiueers, Technicians

and laborers, is a precursor of a man's fliqht into interplauetary

space•

"Pravda" 4th, 5th, 6th September 1960.

_A&S C0i,i:Ui:lUE ON 2;I_ LAU[ Ci{II_ OF THE
_i_I._DSCVIZ2 SPAC_S_ilP-SA_ELLI_E:

in accordance with the plan of res_arch work the third

spaceship was launched in the Soviet Union on the first da, of

Decerzber 1960 into the orbit of the eurth satellite.

in the cabin of J;__,._ceship-:_atellitevere placed test a_'im:,Is-

do;:s Pci_elha :,ud hushha for modico-biolo _ic:_linvesti:_tions in

" conditions of o_,ace fli.[;ht, k'he cabin ct _';:_J,_%_.dal@O other animals,

insec Ls a,_d pl<tnto.

2he test _._i_:_,ul_[_re oh_erved by _c,z__ of _'_,|[o-te!evi_,io:_

¢;qui_n!entand tele_etric _y:_teus_ which trans_it to the e,qrt:_oi_jective

Dh[:siolo,;ical inditeD, ch_,:',eteri:;ingt'_e _)t:_teof _he au[_,:.,is.

" ...... III
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A number of oci,ntific inve_tiaations on the physico of

th_ outer _p_ce w_6 enviua:_ed to be conducted by meuns of the

measuring equipment on board the spaceship-eatelllte.

The third _oviet sp_ceship-satellite w_ights without the

last stage of carrier-rocket _563 kg. Its orbit is elliptical.

According to preliminary data, the initial orbiting _eriod of

the spaceship-satellite is 88.6 min, the perigee and _pogee are

approximately 1_7.3 and 265 km respectively. '_he orbital

: inclination is 65°.

The spaceship-s_tellite carries transmitter "3ignal",

operating on frequency 19.995 mega-cycles per second in conditions

of telegraphic sendings of variable _uration.

_he energy to the board equipment is provided from the

chemical and solar current sources. According to preliminary data

:_ all the equipments aboard are operatin_ normally.

•"he ground radio-stations are conducting re_-ul3r observations

of the third 3oviet s_aceship-satellite.

"Pravda", 2 December 1960o

By 12 hre _1oecow time on the_d of December 1960 the third

Soviet epaceshzp-_atellite c(_tinued orbiti:lg the Globe.

O0000007-TSD
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By thi_ time the planned te_t_ of the uhip'e construction

with all the systems aboard, medico-biolo_ical Invc_ti_ation_,

as well as the m_rked scop_ of outer space inve_ti_ation_ have

been fully completed.

Additional data were obtained re_arding the effect on the

organism of animals, of the various factors, emerging _tth the

entering a_ orbit by the satellite, and behavior of animals in

conditions of space flight. By means of the measuring and

television equipment scientific information was obtained on the

the functioning of cardio-vescul r and respiratory systems of the

test animals and their behavior with the effect of vibration,

_ overstrain, noise and weightlessness.

The processing results of information, obtained from aboard

the spaceship satellite, show, that the do_e have quite easily

endured the _eriod of entering in orbit and the function of their

organisms have quickly became normal. _le objective physiological

indices, characterizing the state of test animals, after many hours

in conditions of weightlessness were almost the usual; the behavior

of animal_ was calm, movements coordinated.

Additional data were obtained on reliable construction of

the shiv, functioning of its individual units and systems, performance

of the power sources.

Radio-technlcal m,ans, meant for controlling of board

equipment from the earth and for orbital control, hay," operated steadily
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throughout the flight of too o_ace_hip-satellito. TV equipment

assured ob_ervation of the orate and behavior of anima!_.

Transmitted to earth test results h,ve confir_ed, that life

supporting systems: air conditioning, thermal control and

communication operated durinf_ the flight quite stably.

The obtained information provided new data for the

accomplishment in the near future ofa maCed-space flight.

On obtainin: the necessary data a command was given

for the descent of the spaceship-satellite to earth. Due to

descent on the non-prescribed trajectory the spaceship-satellite

has ceased its existence with the entry into dense atmospheric

layers.

The last stage of the carrier-rocke_ continues its previous

ii orbiting.

"Pravda",3rd December 1960.

TASS COMNUNI_UE ON '_[E LAUI;CHING OF THE FOURTH
SOVIET SPACSSHIP-SATELLITE:

In accordance with the plan for investigation o£ the outer

space, on theg_ o_ March 1961 the fourth spaceship-satellite was

inserted into earth orbit in the _;oviet Union. The spaceshi_-satelllte

weighs without the last stage o£ the carrier-rocket 4700 kg.

The orbit o£ the space_hip-eatellite was close to prescribed

with perigee 183.5 km and apogee 248._ km. Orbital inclination

61¢o56,.

..... ,,.. ' +_..' .,,,--,,,,, ] ] III I]]11] J]]I ]
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1_ta main object af thn launchint_ wt_ furth,_,r improvement

in th_ con_truction of the _p_ce_hip-_ate]lite rind af the _y_tema,

onourin_ necessary cond_tion_ for the £1i_ht of a _u.

The opacenhip-sate3.1i_e carried a cabin with teat animal - da_

Ghernul_hka and other biological objects, a_ well as tslemetric and

TV systems, radio-syutem fo_ trajectory measure,,_ent8 and

radio-communication equipment.

The equipment aboard opernted normally during the flight.

After completion of the _lanned program of investiKationv

th_ spaceship-satellite the same d_y accomplished, on command,

landinl_ in _rescribed area of the 3osier Union.

The preliminary examination of the landed spaceship has shown,

' that the _est animal i_ quite normal.

As a result of the launching of the fourth epaceship-satellite

and its successful descent from the orbit valuable data were obtained

both on construction of the spaceship _nd its systems and on the nature

of the flight effect on animals.i

At present the obtained data are being studied and

_rocessed. 3iolo_ical objects, which were in fl_ht, are being

observed.

"Pravds",10_ March 1961.

,, ,!.,,_ .. ........... O_-?,ffi,._?_',_.=,,, _,.............
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In accordance with the plan for inveotigation of the outer

space a fifth spaceship-satellite was _laced into earth orbit in

the Soviet Union on the 25 of March 1961.

The main object of the launching is the further improvement

of the spaceship construction and the systems, meant for the life

support of a man in space flight and return to earth.

The orbit of the spaceship-satellite was almost as calculated,

- orbital period 88.42 minutes, perigee 178.1 km, apogee 247 km and

orbital inclination 64°_4 '.

Weight of the s_aceship-satellite wAthout the last state

of carrier-rocket was 4695 kc.

fhe sgaceship cabin carried test animal - do_ Zvezdochka

and other biological objects, as well as telemetric and television

systems, radio-system for trajectory control and radio-communication

equip_ent.

The equipment of the spaceship functioned normally during

the flight.

After impl'_mentatlon of the planned investi_ations the

spaceship satellite was on very same day brought down to earth

successfully and landed in prescribed area.

,,t, ...... _....... ,,I J
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Preliminary exominotion of the space_hip has shown, that

the te_t animal i_ quite normal.

As a result of the launchin_ of the fifth _oviet spaceship-

satellite and its successful descent from the orbit a great amount was

obtained of valuable data both on construction of the s_aceship

and perfor_)ance of sy:_tems and on the nature of the flight conditions 9

effect on life forms.

At present these data are bein_ studied and processed.

'£he biolosical objects, which accomplished the flight, are

being kept under observation.

"Pravda",26thMarch 1961.

THS MAN AND THE OU_ZR SPACE:

The Soviet science and technique never cease to amaze the

mankind by continuously new brilliant successes in the investigation

of the outer space. The fifth spaceship-satellite of impressive

weiFht of 4695 k_, carryin_ in its cabin a quadruped cosmonaut - dog

Zvezdochka and other bioloEical objects, took-off on the 25 of March

from the territory of the Soviet Union and on the same day on command

from earth landed in prescribed area.

The attention of the whole world is riveted to the flights of

Goviet spaceships, to the outstandin_ results, obtained by our

scientists in the investigations of the Universe. This interest of

the _oviet and universal public is specified primarily by the fact,

O0000007-TSE02 ...........
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that each of these flights enriched the science with new important

facts regarding the effect of cosmic space conditions on living

beings, provides valuable information on performance of the

multiple most composite scientific devices, automatics and the

spaceship equipment. New data are being accumulated on the

unknown depths of the outer apace. Finally, we get a clear idea

of the growing power of our rocket systems, with unfailing

accuracy conveying into outer space progressively heavier

s_acecrafts.

The flights, accomplished lately, of various living beings

and their safe return to earth have another very important,

fundamental significance. Each of these flights brings closer

the moment, when the passenger of the spaceship will be for the

first time a man. ._his will be a new historical landmark in the

development of science.

P;_OBL_ OF GREAT IEPORTANC_ HAVE BE_N _F_OLVED:

Successful launchin_ of spaceships h_ve demonstrated to the

world the exceptional possibilities of the Soviet science and

technique. An enormous experimental material was obtained, which

proves the complete feasibility of aman_d-space flight even at

present. But the high humaneness of the Soviet science, consciousness

of the greatest responsibilit_ for the fate of each man makes it

necessary to conduct a series of experimental launchings of

spaceship-satellites, in order to be completely confident in the

safe flight and return to earth of the first spacemen.
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In estimatin_ the possibility of!_,nnhed-space flight it is

necessary to keep in view two sides of this question - technical

and biological.

From the viewpoint of the tech,ical possibilities the

flight of a man coul_ be accomplished even today, or to be more

precise - could have been accomplished some months back. The

wei:ht of the second spaceship-satellite, on which numerous life

froms, from the simplest to most composite, have accomplished

their flight and safely returned to earth, weighed 4.6 tons.

Assuming, that into such a huge spacecraft it would have been

possible to place also a man, whose weight would have composed less

than two per cent of the spaceship weight. Therefore, from the

technical point of viewm_nned-space flight could have been

accomplished even in Au_st of last year in the launching of the

second spaceship-satellite.

However, this required resolution of many exprementally

difficult biological problems. _he preparation and accomplishment

of flights of various life forms on s_aceships and earth satellites_

startin E from the pioner of space flights the dog Laika, is a

continuous series of biological investi._ations, directed towards

resolving precisely this type of ,roblems.

The numerous vertical lifting: of animals on rockets, conducted

in our country, enabled to accumulate an extensive experimental

material on the being of life forms in conditions, similar to sp_cc

flight. The animals in this case passed a nu_iber of tests and

...... """: " ,,_" "_ _ _]'i ....... _ _ '" ....... " ....... ' " " "" ...... "_ • "' /_" ................... i ..... _-
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returned safely to earth. But bert_¢_,_ take-off, duet as the

flights along a ballistic tra_ecto,y, are not space flights. Hany

factors inherent to space flights are not inherent to these. The

study of these factors and their effect on the life forms is only

possible in flights on earth satellites and spaceships.

But this required primarily working out of methods and

means for supportin_ normal life conditions for the inhabitants

of the spaceships (preservation of certain composition of the

ship's atmosphere, pressure, temperature, providing nurishment

for animals, creating sanitary conditions). And at last there

followed a series of remarkable biological exneriments on

spaceship-satellites and on the high-altitude rockets. These have

considerably enriched our knowledge of the effect on life forms of

flight conditions on rocket ships and enabled to accomplish a new

important step in the preparation formanned-space flights. The

wide general-biological approach to resolution of t._e set-up

scientific problems, application of bio-telemetry and a great number

of other new investigation methods, the use of various biological

objects - all this enabled to obtain an extensive and exceptionally

valuable material, rich in new interesting facts and conclusions.

The experiments on the spaceships were constructed with an

estimate of the most extensive coverage of various biochemical systems

and living beings. The applications with this aims were of various

ferments, phage, viruses, preparations of cellular nuclei and

cytoplasm of cells, bacteri_l ¢ultures_ human and rabbit tissues,

fungi (producers of antibiotics), green algae, seeds of hi_hest plants,

._. _ _ ,_ _ .......... " ..... _ .." - ._-..... ._. _. ............ -..--
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dogs, mice, rats, guinea pigs and some other organisms, The

program included a large number of biochemical, immunological,

cyto-logical genetic and physiolo_i¢al investigations.

Due_ application of radio-telemetry and television m

complete and valuable scienti_i¢ information was obtained on

what changes have oc¢ured in the main physiological functions

of organisms and how the _est animals behaved durin_ various

periods of the flighto

As we know, the does and other biolo_ical objects sent

out into space flights, are quite undemandin 8 to environment and

can endure without disturbance of physiological functions

considerable variations of temperature, humidity and pressure

of air, as well as the variations of oxygen content in the air°

_e_ertheless in the preparation of space flights the p_oblem was

to reduce to a minimum the admissible variations of these quantitie8

so as to build-up the mo_t suitable conditions for the existence

of life forms in the cabin of the spaceship. The fact is, that

appreciable departure of these quantities from normal limits would

have placed the animals into conditions of additional physiological

strain and would have increased the difficulties of _heir space

flight.

The 3oviet scientists managed to provide the required

environment in the habitable part of the spaceship, _nd to obtain

information on the chan_es of these conditions durin_ the flight.

Thus, throughout the whole flicht of the seoond spaceship normal

air pressure was retai_led in the cabin with oxygen content from

21 to 24%, humidity - from 37 to 40%, temperature - from +17 to +20 O.

,_ ............. _ .......... :.......
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Of course, such narrow limits in variation_ of the main

parameters are not required for th_ animals. However, keeping

in view further development of space flights, the problem in

these experiments right from the start wa_ to buil_ up condit_o_)_

most suitable for a human organism.

From the very first or the second of the flight on spaceship

the animal's organism is subjected to the effect o_ various factors,

t_e majority of which so far could not be reproduced in surface

and laboratory conditions and which can be investigated only in

the conditions of the actual flight.

Durin_ the orbital insertion of the spaceship the main

affecting factors are the over-strains, connected with sudden

velocity acceleration durin_ this period, vibrations and noise.

After the orbital insertion the overstrain is replaced by

the state of weightlessness. This lasts right through th_ orbiting

and chan_es into deceleration overstrain with the entry of the

spaceship into dense atmospheric layers.

Finally, throughout the orbitin_ the animal's organism is

subjected to the effect of cosmic radiation, biological action of

which requires careful and _ystematic investigation.

Study of this whole set of problems, which are the main

sphere of the new branch of science - cosmic biology, was initiated

by the flight of the second _oviet earth satellite, on board of

which was the dog Laika. The flight of Laike has shown, that the

main dan_er, connected with prolonged existence of superior-organism

animals in the eta_e of weightlessness ie unfounded.

O0000007-TSE07
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)'UNDAMSN_AL CO_T_I_TJTIUN TO _CI_C_:
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Later on ou_ _¢£sntists had the possibility to use heavy

spaceships for an all-round composite investt_ations of the effect

of space flight factors on life forms.

Considerable part of this pro_am was accomplished during

the flight of the second spaceship, ¢arryin_ aboard two dogs - Belka

and Strelka, and many other biological objects° In this flight

for the first time in history living beings, ¢ompletin_ a days

flight in the orbit of earth satellite t have _een safely returned

to earth.

Radio-telemetric and television information from aboard the

spaceship was being transmitted troughout the flight° It indicated I

that the animals have safely passed period of vibration and

overstrain in the active branch of the flight and _ansition to

the state of weightlessness. Even after about an hour and a half

after the Insertion of spaceship into the orbit of artificial

satellite the main indices of the physiological state of the

animals (the rate of heart beats, respirat_.on, blood pressure)

were found to be almost the same as before the fli_hto _hts

indicated a quick adaptability of animals to fliEht in conditions

of weightlessness. Further observation of the state of animals

also did not show any depatures from the phyGiolo_ical norms.

Telemetric mea_ure=ents and observations data of animal8

immediately after landin_ have 6horn, that difficulties, connected
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with the entry of spaceship and land_n_ of capuule with animals

have also been successfully overcome. This fact proves, that

the methods and means, developed by the Soviet science and

technique, ensure maintenance oF the necessary life-supportin_

conditions in prolonged flight and safe return to earth.

The scientific significance of this experiment consists not

only in the objective information, which was obtained directly

from aboard the ship. The broad program of biological experiment

in this flight, Just as in the flight of the fourth and fifth

spaceships, made it _ossible to obtain a considerable material_

enabling to get an idea of more or less distant consequences of

the living beings cosmic flight. This side of the question has

an enormous significance for preparing man-in-space flights.

At the present development stage of investigations in

the sphere of cosmic biology even a small fact can have an important

scientific significance. Cn the 30th of December last year in

the life of the famous now quadruped cosmonaut Strelka has occured

an important event ° she had a litter of six pups, which at

present grow and develop quite well. Strelka has successfully

managed bringing up of her numerous progeny, defining in thi_ case

all the inherent characteristics of maternal behavior and reflexes

for this _eriod.

This circumstance is exceptionally important for the science,

as it hsppens to be a direct vroof, that the eff_ct of a complex

of very composite factor_ of cosmic flight nn the organism of an

animal does not define any adverse consequence8 in so distant an
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observation and speci,lly in relation to a function, which, as we

know, is the moot sensitive, hurt under the effect of cosmic

radiation. Naturally, this conclusion pertains only to the

concrete duration of the accomplished flight and to a certain

orbit, nevertheless with an estimate even of these circumstances

it is a fundamental contribution to the still young science -

cosmic biology.

FACTS AND CONCLUSIONS:

At present not all the observations of biological objects

after their cosmic flight can be considered as complete, however,

• even the available data show, that the flight factors effect could

be different in its trend and biological significance.

: Perhaps, tile main significance have the numerous and

=_ diverse data, indicatin_ on the whole the fact, that the conditions

of spaceship flight on the circular orbit below the circumterrestrial

radiation belts, do not affect in any appreciable way on the viUal

activity organisms and not cause any lasting and c@nsiderabla

disorders of their physiological functions.

It is interesting to note, that the dry seeds of some plants

(for instance, onion and Nigella), planted after a days flight on

the second spaceship-satellite, sprouted much faster than the check

plants. In the sprouted seeds the cellular division and Erowth

after flight occured considerably quicker, than in the check plants.

The highest acceleration of the growth was observed in ray fungi,

interesting to u_ in connection with the fact, that they produce

, .J ,

,_ ........ ...... _' _ _.......... ': ................................................... _..................... ' _!........................o
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widely known antibiotic_° Thi_ kind of observation i_, _pp_rently,

within the concept of radio_timul_tion, sufficiently developed

in laboratory experiments specially of the last few years.

However, in the investigation of the culture growth of

the radiosensitive strain of the ray fungi (899") its viability

(in quantity of survived spores and developed colonies) was found

to be q2 times lower, than that of the check culture.

Cytological analysis of material, obtained from the sprouts

of some plants (pea, wheat), defined considerable increment in

the rate of chromosome reconstructions in the cells of roots and

growth points. _imilar, although lees defined changes were marked

in divisible cells of bone narrow in mice.

Thus, as a result of carried out investigations the presence

of the effects of cosmic flight factors different in trend and

bilogical significance on viability and hereditary properties of

various animal and plant objects were discovered.

In the preparation of prolonged flights undoubtedly of

interest are the investigations of the natural immunity dynamics

of animals in cosmic flight. Th_ primary data on this question

available at our disposal indicate the presence of chan_es in the

state of immunological blood activity in dogs after the fli_ht_

in psrticular of the rise of its fsgocytic function, i.e., their

capacity to pathogenic a_ents.

oo •
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Enormou_ _i_,ni_Lcan_e in the program implem_nt.tion of

space investigations has the flight of the fourth _oviet sp_ceohip.

The biological problem of .hic exveriment w_e the inve_ti_tion

of continued effect of the space-fliwht conditions on the state

of life forms, effectivity and reli_bility determination of the

life support systems. The available data indicate, that the

performance of these systems war ef_.ctive and steady during all

the periods of the flight.

A wide range of biological object8 (dog, mice, guinea pigs,

insects, etc.), partici_atlng in this flight, will enable our

investigators this time also to cover considerable sphere of the

questions, having an exceptionall_ important scientific and

practical significance.

The experimental material of this flight is still being

p_ocessed and analysed. The obtained data will _ubetantially

supplement and enlarge our £deas re_ardin_ the effect of space

I flight factors on various aspects of the organisms viability.

t
All these data are 9f _oneiderable interest in the respect,

I that they were obtained in the actual condition8 of the primery
I cosmic radiation, particle composition and eBergy of which differ
(

" _ considerably from the composition and energy of particles in the
!

radiation, being u$ed by the scientists in the usual laboratory

investigations.

! It should be mentioned, that data obtained on the remote

consequences of the space flight cannot be at present regarded with

00000007-732
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sufficient accuracy _s the effect of any one concrete factor.

Apparently, they should be regarded a_ the effect of the whole

space flight. In the t_sk of further investigations the need

uhould, apparently, be t_ken into account of differential

investigation of the biological significance or each of the

cosmic flight factors - overstrain, vibrations, weight_esenesf_.

: This work is being continued at present.

REALISTIC PROSP;_CTS:
ml

The experiments on spaceships have enabled also to:

-- determine an_ prove the effectivity of a great number

of systems, providing for life support on the ship;

-- investigate effects of the flight factors on a

complex of physiological and biological indices;

-- test methods of investigations and to select biological

objects, most fully answerin_ to resolution of

corresDondin,r theoretical and practical problems.

The problem of providing safety for amerced-space flight of

short duration is resolved more simply, than for a lon_ duration.

Ptolon_ed_nned-space flights, specially the inter-.planetary travel,

set to biology consider_bly more complex probl_me, than those mentioned

above. '_hus, provision of the required gas medium in hermetic cabin

of a spaceship for short-duration flightu could be done by means of

high-activity chemical substances, separating oxygen with ab_orbtion

of water _Qpoure and carbon dioxide, exhaled by animnl_. But for

O0000007-TSE13
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th_ ion'-duration flighto and in the interplanetary flyin_ t_ cr_ati_n

_ raq_ir_d of a complete _colo_ical medium within an onclon_d r_pnC_.

It i_ well known+ th.t the main requir_m_nt_ for _r_ting tl_io

medium were outlined by K._. 'P_lolkovsk!l. Primarily in thin the

requi1+oment ohouid be kept in view of creatin_ hnbgtu_l for the

men on earth environment, air regeneration, in which the blolo_Ical

methodG wi31 plny an im¢ortant rol_, elucidation oi' methodo for

dispoein_ of the human organism ozcr_ment, i.e._ development of

all the eondltions, which would have ensured comforts of earth

life on the spaceship with the use of those facilities, which are

provided to um b_ th_ outer mpaeeo

Therefore, the _reparation of prolonged cosmic flights

requi_es workin_ out of new approaches, principle_ and means for

assuring normal viability, work ,and rest of the crew of the

spaceship. The way to this is bein_ supplied by the nature i_self

of our planet.

Sost probably, t_e inevitable companiou_ of a man in future

space flights, as well as to other planets_ will be _he green plants,

On earth precisely the_e compo_e the conditions, necessary for the

life of man and animals, _urify the air from carbon dioxide. The

absorb the carbon dioxide and _roduce the vitally necessary oxygen

- during the photosynthesis process. Thim performance i8 carried out

by surface plants and even more vo by the fin,st w_ter plenty

nunerous in _heir mas_ and exceptionally quickly propa_,attn_.

O0000007-TSEq4
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The nece_ity to provide th_ future spacemen _y a full-value

food ration will, probably, require inclusion into life Bup_ort

system, besides the green plants, also animal_, using plant_ a_

food a_ld cover_ing them into more complete animal products,

require_ for the man's nurishment. It can be ima_ined, that at

some stage it may be found expedient to use the vital activity

products of the animals by means of b_cteria a_d the same green

plants, Just as it occurs in the surrounding us nature.

I'nus, the means for the main life support of the future

interpl_!netary flight crews could be represented as the closed

system ¢f the biological cycle of matter, where there is no need for

a great reserve of food and where all that is required for a man

i_ being obtained by the green plants with the use of the energy

of solar rays, carbon dioxide and water of the spaceship cabin's

atmosphere.

In thi_ connection grandiose problems are facing our

physiologists, microbiologists, biochemists, biophysicists,

geneticiane. On the whole it is difficult to find a sphere of

biological knowledge, contribution of which is not of significance

in the development of _ complex of questions, composin_ now the subject

of cosmic _iology, An i_ortant place in these investi_ations will

tak_ up the study of the monocellular microscopic green algae -

¢hlorella, thi_ unique fact.,ry o£ oxygen, which, apparently, will

be a valuable companion of sp_ceman in prolonged voyageB.

O0000007-TSF01
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The accomplishment of amerind-space flight will open other

great possibility for science. For many years now th_ scienti_ts

discuss the problem o£ life in the outer space. On the basis of

indirect data various}gpotheses were put forward, the checking of

which requires direct proofs. It is difficult therefore, to draw

a final conclusion on the possibility and forms of lice on the
f

other planets. Now the study of these questions is becoming

experimental. The biological science, thereby, gets an actual

possibility to study the life problems in the outer space.

In its significance and possible consequences this problem

acquires fundamental importance. As the formulation itself, so

is the approach to resolving the problem of life in the outer space

became possible due to successes in chemistry, physics, mathematics,

nuclear technique, radio-technique, electronics. In its turn the

elucidation of the regularities of life, knowledge of the nature

of vital processes enrich these sciences, placing in front of them

new, sometimes unusual problems. In this - one of the typical

specifics of interaction of sciences in the modern natural science.

Truly limitless will be the possibilities of man, who

accomplishes entry into infinite space of the Universe. In truth

inestimable is the role of cosmic biology in providing this possibility

to the man. There is no doubt, that the Soviet _clentlsts will not

spare themselves for making real this gradiose ,roblem.

N. _usakyan, academician.

"Pravda", 26, 27 Ma_%h 1961.

J@
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MANNED SPACECRAFT FLIGHTS

TA,SS COMMUNIQUE O_ THE FIRST IN THE _ORLD MANNED

SPACE FLIGHT

The first in the world spaceship-satellite "Vostok"

with a man on board was placed into earth orbit in the Soviet

Union on the 12 of April 1961.

The pilot of the spaceship satellite "Vostok" was

the citizen of the Union of Soviet Socialist Republics flight-

major Gagarin Vurii Alekseevich.

The take off of the multistage rocket was successful,

and after picking up orbital velocity and separation from the

is_t stage of the carrier-rocket the spaceship-satellite began

its free fliFht in the earths orbit.

According to preliminary data the orbital period of

the spaceship-satellite is 89.1 minutes; perigee - 175 km,

apogee 302 km; orbital inclination 65°4 '.

The weight of spaceship-satellite with pilot-cosmonaut

is 4725 kg. without the weight of the last stage of carrier-

rocket.



- 5)_ -

A two-way ra io-co, uu:lic:.,tion h:s been fixed and

(l • ,_is maintained ',,ith comrade Ja:7_-_rln the cosmonaut.

Freouency of the _=;hort-wo.ve tr_,n:_::litters aboard are

9.019 and 20.006 lile,jacycles oct second. ;he con';ition

of the oosF;ionaut in f!i"ht i_ b-in:/ obserw'4 by

telemetric and _,_levision systems.

_he period of e.ute]:ing into the orbit of the

spaceship s_t_1iit(, :'Vosto!<" has b.en s_tinf-ctorily

borne by conr_._e _a.;;::rinl who is f_,olini_ ,_uite v_e].l _t

present, fhe lif,:. _u_?ort s_,_tem aboar4 the sl:aceshiD

is functio)_inc normslly,

2he :_l-_._Inollorbit:,l f]i "ht of the o:>c:ce_:lip_'"

satellite "Vostoh" i_ cout_inin c.

_._. of the ilero.

_4._,i0r,r " i .Ja, tile :i .'.-r: t -in _1 .......• _ ....... ,,_,,or.,_,ilof;11ri :.._r [ !l 9 ..

,:.o_;_on::uti:] _7 ,n,,,: old. J" _"_o _orn on the Oth of

iP_,:ch 1_):,!_ ii,. ;:_h_+.:?,:i ,:r of ,5::_oleni:Ji ) ion
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(Ru_:sinn Fe4_ration) in the family of ,_ collective-

f:_..rmworker.

In 1941 he entered mi<Jle sc!_ool, but the

inv<'icion of i[itlor's .o_-.,',r,i_ss ,ut a _to _ to his

e:]uc,_tion.

After the end of the second ,4or!d Jur the

•':::.!izhave :3hifted to _]zha_l; town° fhero

¥urii co__.tinue._ to ,_:tu.4yin mi _dle _choo!. In 1951

he fini:,,he__ uith <]istinction tr_::e school in

• "n,- _- J 3Lvubrtsy neur !.osco_.Iin ,ore ....... .n of smelter-

;_loul<_<,rend t_imult :_.eously the scLool of vorking

Uou th.

fher.,:..t,,r fnrii ]', .... rin ;iu led in the t,:::J'_m'.l

technical uch_-,ol '-,ith .l_:_'""",,_.c'-"_.,on.

iiis ot,z _ in _.#i.,._tio.u].-.'..,,tin!.,......_i '_iie ,;-tJIi

:, stuOont oe the t,"ch:iieT& c,';i....i. 4- lq rnt in

O0000007-TSF05
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Since 1957, when Gagarin finished the fly_m _ school in

first division, he is servillg as a flier of _oviet avi_tion.

Last year Yurli Gagarin has joine_ the r_nks of the

Communist Party of the Soviet Union.

He is marrie_. His wife Valentina Gagarina, 26 years

old, has finished medical school in Orenburg. Their daughter

Elena is two years old. The secon_ daughter Galya is one month

old. Gagarin's Father - 59 yenrs old Aleksei Ivanovlch - is a

carpenter, i_is mother, Anna Timofeevna born in 1903, is a

housewi re.

"Pravda" 13 April 1961.

YU. A. Gagarin before the flight on spac_ship-sntellite

"Vostok" m_le the followin_ statement to the pre_s _nd radio.
0

Dear friends, nenr ones an_! unknown, countrymen, pem/le_

of all countries and comtinentsl

After e few minutes the powerful spaceship will c:irry

me aw:_y into distant space oc the universe, wh_' e_n I n_v to

you durinF the:;e last minut<_, before the t_keoff_ My whole life

se,_,msto me now :_s one beautiful moment. All, thn% w:__,live4

throu<h, that wns done before, everything, wns ]iv,_,_:,n_ 4_v, for

O0000007-TSF07
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this minute. You crln your;:elw,_ unaerst,_n_, how ,lifficult

it is to sort out one's feolin,:s now, when so near i_ the

hour of test, for which we were getting-,ready lo.c an,{ pa_:sio-

nately. There is no n_ed to speak of my feelin_:_, _hen this

first in history fli_,_htwa._ offered to me. It was not only joy.

It was not only pride. It was gre_t h_piness. _o b_ t_e first

in space, to be 81one in unprecedented combat with nature - can

one dream of anything greater?

But immediately thereafter I thou[:'htof the collosal

responsibility, pla_ed on m_. To accom[,lish first the thin__

dreamt of by the generations of people, to pave the way for

humanity into the outer sp_ce ... [_ame me a more complex

problem, than the one fallen to me. This responribility is not to

one, not to tens of people, not to the collective. This is a

responsibility to the whole Soviet people, to the mankind, to its

present and future. And if nevertheless i'am determined on

this fli_ht, it is only becau, c l'_m a communist, because I have

b,_hind me exami,les of une,,u_,le__heroi_._mof my countrymen - _o-_iet

people. I kno_,_,th_Jt i _hnll C:_ther all my will power _'or ihe

best carryin£ out o_'th_ as,_i)_nm,nt. Seallzin_: the respon_:ib_lity

of the _roblem I ,_h_,!!,_o _v,,rythinf in my power to carry out

tileas:_ignment oF the Communi::;t_arty _,nd Ooviet -eople.

]l:,D_y. 2he i?re,ote:_t!1_'_oine:_,_Of people _t all t_me_ :._ndepo_:h_

O0000007-TSF08
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was to participate in new discoveries.

I would like to dedicate this first space flight to

the people of communism - society, into which our Soviet p¢1ople

have olrea:]y entered and into ,,,hich,] am sure, will enter

all the people: on earth.

Now only the count minutes remoin before the takeoff.

I tell you rood-bye, de_r friends as people tell each other,

when departing on a long journey. IIow I wish I could embrace

yo_, all, friends an,_ strangers, distant and near ones!

"Pravda", 18 April 1961.

TASS COI4NUNI._UE CN '""'".z.,FLIGHT OF G_ACE.;}!IP"VOS'_OK''

9 hrs. 52 minutes.

Accordin_ to the data, received from aboard the space-

ship "Vostok", at 9 hrs 52 minutes, l.:oscowtime pilot-cosmonaut

M:ljor Galatia, beinc above Sout_ Americs, has transmitted: "The

flicht is normal, I feel well".

10 hrs 15 min.

At 10 hours 1c., minutes i;oscow time pilot-eoomon::_ut H:,jor

GaEarin, flyint- above Africa, tr:.nsmitte,i from nbor.r_ the {;poce-

ship "Vostok": "The flirht i_; norI:1_,l,the state of ueirhtl_*a:;ne[;s

4oes not both¢,r me".
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10 hours 25 minutes

At 10 hours 25 minutes Moscow time, after orbitin_ the

Globe in accordance with prescribed program, the brakf" rocket

was switched, and the space_hip satellite with the pilot-cosmonnut

Major Gagarin becan its descent from the orbit for landin_ in

the preset area of the Soviet Union.

"Pravda", 13 April 1961.

C,N SUCCESSFUL R[CI.'UR._., OF _ KAt: FRCM THE
FIRST SPACE _LI.,_tT,

• ,i

After a successful carrying out of the planned investi-

gations and impl mentin C the fli_'ht program _oviet spaceship

"Vostok" accomplished on the 12 of April 1961 at 10 hours

55 minutes, Moscow time _._sa_e lan,_in_o in a prescribed area of

the _oviet Union.

Major Gmlarin, the flier-cosmon;,ut communic_ted:"_et]uest

to inform the _arty :_nd the Government, that the l,_nding w:_s

aerial, I feel well, no _.jurics nnd bruises".

The accomplishment of m_nned space flirht opens out

great prospects i. t}_e con_uering of the :_pace by m_nkin_.

"Pravda", 15 A_ril 1961.
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'PC CL''" '" • --•I,F.UI4I,.,AI:'AIiTYA:I._2i-I_I-'r_OPL_& OF ;'11_
..OVI_.TUNICI41 TO Ph;OPLi_SANU GOV_._NMi,_IT_

OF ALL CCUIITRI_;31 TO {'ili_ ;IIK:Li_P,iOGR;J_;:;IVE

M_4KIIID!
i ,,i

, The addresa of tie Central Committee of the CPSU,

I'residium of the Supreme Council of USSH and the

Government of the Soviet Union.

._ great event has taken place. For he first time in

history a ma_ has accomplished a flight into space.

On the 12 of April 1961 at 9 ho.rs 7 minutes 14os¢ow

time spaceship satellite "Vostok" tookoff with a man on hoard

into space and after comDletin_ a flight around the Globe, has

safely returned to the sacred land of our _otherland - the Country

of the _;oviets.

The first ,nan to penetrate into space is a Soviet men,

citizen of the Uni-n of Soviet Socialist l_epublics!

This i_ an unparalleled victory of a man over the forces

of natur,, the r_reate_t achievement of science nnd technique,

triumph of hum'_n reason. The man-in-spare flicht hnc be_n

initiated.

'L'hic feat, wIIicF,will b recor,]_:d _or _.ver, embo4ies

th_ geni _ ^f the Soviet people, _riEbty power of soci, lir_m.

............ O0000007-TSF'I '-
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_dlth c_ fe(_lir_g of groF,t joy ,_a] junt_Ti,_d pride the

Centrnl Committee of the Com_,uni,_t l-nrty, irr:si,_ium of the

Supreme Council of ti_e U-_L;R _.n,]the So_riet Gov,_.r,,me_t recorl,

that this new era in !)rol-re_sive developm,:nt of w_:_nkln4 have

ushered in our country - the country of victor.s soci:_li_m.

In the past tho backward tsarist Russia could not even

dream of accomplishing such feats in the fight for progress,

of competisg with countries more developed in technical and

economical respect.

By the will of the workin_: class, the will o£ the

people, inspired by the party of eommunistr_ _dth Lenin ;,t the

head, our country became transformed into mi;_hty soei:_lir:t

power, attained unprecedented hei!_hts in the development of

science :ind techni,_ue.

,;hen the norkinT class in Cetober 1917 took the po_er

into its hand_ many, even honorable ]_,_ople, doubtrr{ _,hether it

can _ow rn the country, to retain even the achieved level in the

development of econom?, science :_n_ technique.

Am_ not_ in front o_ the wh_l_ worl,! the _orkin el_,s:_,

_oviet coll_ctive-furm:_ pe:,s:_ntry, Sovi,t int_]_i,°entsi_, the

whole _oviet peo_le ,],_mon_tr_te the unfJrece|ente,_ victory of

science :u_,_techni ue. Cur country hns outstripp,_,_ _I! other

I I[I I _ --i ,, i
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States in the world _,nd i:_ the firc_t to p;,vo th, wqy into the

outer apace.

The Soviet Union wa_ the firnt to launch :_zÁin_£,r-

continental balli_ti¢ missile, th, first to send out :_n r_rtificinl

earth satellite, the firnt to execute :_moon shot, cre_,tu¢]the

first artificial sntellitv or the sun, aecom_lizhed venus probe.

One after an,-,ther the Soviet spaceships satellites with livin__

beings on board flew into the outer space ;_nd returned to e_rth.

The crown or our victories in the masterin7 of space is

the triumphal fli;"ht of the Soviet m_,n on a spaceship around

the earth.

Honor and glory to the working clas_. Soviet peasantry,

Soviet intelligenteia, to the whole Soviet people!

llonor and glory to Soviet scientists, engineers and

technicians - creators of the spaceship!

i[onor and _lory to the first cosmonnut - comrade

Gag_rin Yurii Alekseevieh - pioner in the masteri1_- of the space|

To us, the Soviet people, who _re b.ilding communism,

the honor has fallen of being the first to penetrnte into space.

Victories; in conquering of space we c,_nsider not only the achieve-

meat of our peopl,:, but of thw who]em_mkind. We !_ladly pl_ce them

O0000007-TSF13
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_t the _vlcc _f _,iI th_ nnt;i_on_, in thc_ n__me of progrefln,

ment_-; sad discoveries we pl.r_c,_ to the _o.rvtce of [,,_Jce :_n,! well-

bcirg of people, _,nd t_ot to the _orv_.ce of w:,_r.

Development of _c%ence _,n_ technique o_ens out new

possibilities of mast,:ring the forces of nr_ture, u.'_incthem

for the good of _ man, but for thi_ the pe_._ceh_s to be ensured

first.

On this gre._t dny we once aga,in appenl to nations and

Governments of ,_Ii the c_, ntries fnr peace.

Let all thc people, irrespective of race and nation,

color, r_ligion and social order, a_rly all power to ensure a

stable peace in the world. Let us put an end to the race for

armament! Let us accomplish general snd total disarmament under

a strict Inte_nstional controll Thi_ will be the decisive con-

t,-ibution to the sacred cause of protectinc peece.

Thf_ gloriou.'-=victory of our _.'loth_rlan_inspire_ _ii the

Soviet peorle to new heroic deeds in the buildin.,_,of communism'

Forward, to n,>w victori,.s in the nnme of ye._ce, progress

:_nd h,_.p_)in_s_of hnm,_.nity|

i
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Contral Committee }'rezidium of the Zupreme Council o"
of th_ CPSU. Council _f U;i_,_ }_inisterr_,UG_R

_ioscow, Kremlin, 12 Anril 1961.

"Pravda", 13 April 1961.

GI.OiCY'_C 211i,_SOVi,,'L'SJIi_;ITISTS, D_SIGN_ItS,
Zi;OINE}_RS, _cHNICIA_S _b WORK_,,i_S-

CLN_UE_ORS [,F '<HE,OUTZH S]_AcE! •

To all the scientists, engineors, technicians, workers,

all collectives and organisations, participatin_ in the

successful accomplishment of the first manned space flight

in the world on the spaceship-satellite "Vostok".

To the first Soviet cosmonaut comrade G:_garin Yurii

Alekse_vicb.

Dear comrades!

Friends-compstriots!

The glad, exciting event i:_ bein_,_,experienced by the

peol_lesof our country. On the 12 of April 1961 for the first

time in the history of :_snkind our _ot}:erlond - the Union of

the Soviet Gociaii_t i_epublics - h_s successfully accoml;lished

a manned space flight on the spacechip-sr_tellite "Vo:_tok".

The Soviet m_mned space flight is the _rente[;t achievement

of the creative genius of our people, renul_ o_ the free nnd

t-..... :[..... ,

• _ .___--_.
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inspired labor of the _oviet people - builder_ of communismo

_'h_ItI of which in the pr_r:tdreamed out_tandin_ rcpr_:entative_

of the Russian an_ world science r,nd technique, to whLeh

Konstantin _du4rdovich Tsiolkovskii, the _enius oi' our people,

have dedicated his life, has become t_ livin_ reality of our

heroic days. Thi_ is a treat outstandin_ contribution of the

_oviet people into the treasury o_ the world science a._4

culture. This inestimable _ireat service of the Soviet Union

will be gratefully welcomed by the m_nkin4. '_he heroic fli ht

of the _oviet man into the outer ,3psce has opened a new era

in the history of the earth. The centuries-old dream of mankin4

has been fulfilled.

The Central Committee of the Communist Party of the

Soviet Union, Presidium of the 3upreme Council of USSR an8 the

Council of Ministers USSR in the name of our glorious Communict

_'arty, _oviet Government, all the }eoples of the Soviet Union

heartily con_ratulate the the 6rear victory of reason _zn_ labor

all scientists, desicners, en_ineers, technicians, workers, all

F_roup_ _nd orh_anisations , participat_._ in successful accomplish-

ment of the first manned space fli_'ht in the world.

We heartily greet an,_ congratulate You, our de:_r Yurii

Alekseevich Ga_arin, with the .c,reate,_% feet - fir:;t fli_,ht into

Dpac_ _.

" ' ° ° "__/I., ' ' ° _ _I" _ ° O - _',,_ o o '__,_ .

-,,'...i,, IZ. _._o_i_ - _II /_._............................... ' ..............._'_......... _L':_-_==_-_ ° " _ '
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Our fre, , t.,l:,ntel :_n,_h._d-wor'<inc peo'?]__, r_i_e,!

hy the }::,rty of communi:_t{_ headed by the gre:,t Le:,der sad

Te:_cile_ of worker, ,,i"the wo_.l,i Vlac_imir II'ich Lenin in

Octob,_r 1917 to conscious hintoric_l cre:,tio_i, -how:_ to._'_y

to th,_'w},_le we id the pre:,t, .zt sdv:_nta1.-es of the n,.w, _oci:,lict

order in every sph_.r, of' the li_e o_ sor:iety.

The manned snaee fli.,:ht is [< result of succes:_'ful

implementation oC a Cz:,ndione _ro._-r::m o" the lar, e-scale

- co,:.muni,_t build£ng, of unfailinL: care of the Communist _arty

an(1 its Lenin's Centrql Commiftee and the Soviet Gow, rnment

of continuous development of science, technolo.,y, culture, of

the {_oo,!of the 3oviet people.

?h(,re i_ ._n inter of le,_s than four years between the

launch[hi': o _ the first in the _#orld kloviet artificial e_rth

satellite nn<] the-'successful m_nued space fli_,ht.

Goviet scientists, enf_ineern, technician:,, workers by

their persistent _Jn,_,_elfless labor opened the way for a human

genius intc th,-_],.p_chs of the universe. A_,d they have lone

it in the n:_me of peae_, on e:_rth, i,, the n:!me of h.q1_)_,inessof

all the peoples.

The _'ir-l:m,_une,4 zpnce flit*ht will heco_e lhe ;;ource

of new inspir;'_tion ._nd d_,rin_" for _!I the, ,3evict peo_,l, in the

]

I
i
J

,,,._ _ ,. , °oo ....)i , .... , o_o 0 ,o ,_ItI_....... o
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n;_me of further pro:.re_s ;Lnd peace in th,_ wh,,l,._orlrl.

Glory to the _oviet scientists, denigne_-, elIcineerS,

technicisnn ._n_ uorkers - vanquishers of the: outer _,cel

<_lory to our people - cr_.nter-p_,ople, connuernr-

peopl_,, who pave the w_F:yunder the leader_:hip of the Com_.inist

_arty to a briflnt future or the all man':inc]- com_lu,%isml

Lonc liv_ the cloriouz Communizt Party of the Soviet

Union - vreat inspirer and orcaniser of _ll the victories of

the Soviet poeplel

Lon_ live communism!

Central Committee _'resi:_ium of the Supreme Council :,fI.iinister.,;

of C_SU Council of t_SR USSR

"_ravds", 13 April 1961.

[:or the he:role d,.ed - [ir.:t fli ht into :_pac_,,v'hich

brou:-ht _'lo_,'yto our :;oci::,]i_t,.ot,_'_ r],,'__, _"or cour'_:_,,_v:qor,_

fe:.rler:n',u: _elflec.,.:neri e to Soviet },eo}_l,,,(:h,.cr,une of

communism, the c:'_u¢ of _:_o..'.resnoi" _he w'_v_lemankind to confer

J
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title of tile Hero of the &evict Union with inve:_tment of

the or. er of Lonin ,,n,1"qol4en _t_,r" me_Inl to firnt in the
i

,,nLqrln Yurii Alolc"e,,vieh :,jidtoworlJ pilot-cosmonaut |';:,,ior.... '

put up :_ bronze bu-t of the i[o. ro in _'onco_J.

Ch:_irm,'in of t_Le i'r_:,si,!i_mof t.]le_uFreme Oonncil

UG_R

L. _rezbnev

Secretary of t!,e pre,_i,lium of the _uprer_e douncil

l:o_co,,,,Kremlin, 1_ April 1961.

("F t!J6,( Ye;< ,_t.,ql_..r,_.,'iL ,.'I?L.I(?F 2:'_ "ili,OT-

C('Sioi('i_M!f(} !jj31_" (:!',_:'!,l.,.:fI,IAJ(.,-,<it'{,'_l,H,'il_Zu.A.

For accomplishin_ the first in the world :_pace

fli£ht on spaceship satellite "Vontok" to confer the title

of "Pi_lot-Cosmonnut U851_', on the citizen of the 6evict L_.ion

Flithi Hajor GqC;i_rin Yurii alekseevich.

Chnirm:_n or the lr(,r:l,titim of the Gu!2rci_c Council
%

L. !_r_'z.huev

decret:_ry i r,,r:iai;imo? ihe Gu_rei._e Cmu.ri] !J6_.

Lo:-',cot,',i,r,":tli" , It ,l_,r[] "l,:q=,!, _]. i,-c, rl", :'e

"t '" ,v_!:''>, !' , "7 { _ " t.
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Ii; ThE d':_'ff_L. .(_rI, _°,'". t . ., ,,|.,,

A_.u "I)[_,,, C( UdCI.L" L),,' .t.ltil.,}:(',_ :,; Ii;;_,_.

Tha _(.,ntr,1 Committc(: o.r the C|;_1' -n ,) t"_, ,,oun ll

of llinJster: UJJR 11:'-veraco[tni_:ed os nece_s';r:: t,o ,:onr,,r

orders ,;nd me,]:,].::of U,._SE on ,qeientis£';, worker_, %ec_nici_ns,

enFineers, p:,rticipant;; in _on:..truetion of sp:,ce':hi_ o"-ntel]ite,

"Vostok" :'.n_ the first in ,he ,aorld successful fli;-ht of

Gorier m..nrLinto spnce. A_propriate mini_tri,:s _n ,_ del)srtments

wer,:_ entru_-,te._ to confer the ,-war4_ on the por._on:_l st_ff of

participants in construction :_nd launchin-: of the spaceship

snt,:llite "Vostok".

I! I!
Prawla , 16 April 1961.

' ..... '" ' '20

Press-confers:nee in the _cientists Club.

Tb,e Academy of _cience_; U,;ol_ an_ the Fiinistry of

Fo).'ei(:nAffeir,'; U;_;_Rhave arran_"ed yesterday in the Scientists

Club a press-conference) ,3e_lin:" with the suece,';sful accomplish-

ment of the fir.'.:tin the world space fli _bt of a Soviet m:_n on

the sp_,ceship satellite "Vostok"_

Invited to the press-conf,.rence were the repro" entatives

of the _oviet an _ for:ign pre_;s dipiom),_, m,Db,'r,'; of t!'(:

l're._;i,)ium07 the Aco,_emy of Gcie)_ces U,JJR, well-k_n,._n sci,.,nti:-t_,
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repre._e,t;.tiw_._: of iuhlic &rr,'_nit;;_ti_n:_of /;o_cow. _h,'r¢_

t..'er_, ab,}ut _, thou_an' peo!,le ,::nthere,__ ;,t thi:; m,_mo ;,[,]e ,pre_r;-

C on "or£'nce,

Tumultou_ ovation _reeted the a n_,_ar,'_nce in the h. I1

of the reno_'ne,t ._on of the _oviet peoT)l., first ]ilot-co_;r,_onnut .,

Yurii Alekseevich G_1_rin.

The press-conference w_s £n_Furat.,l by _.N.Ne_meyanov,

}_re_i_ent of the Academy of .;ciences 15.A4.

Address of A.l_. Nesmeyanov.

On the 12 of A_,ril 1961 for the first time in hi_tory

spac,,nhip-satellite "Vostok" with pilot-co,_;mon;}ut Yu.a.Gag:,rin

wnn pl_ce,! into e:_,-th orbit.

Tl,i_; was in the mornin,:. The s r.,_ce:_hi*,: entered an

orbit with perigee 175 km :_,mi _!_,o_ec 302 kin. '2he orbital

period w:ls 89.1 minute_=, i'he ,.,ei,'ht of spocezbi__ with t}:e

cosmonaut com_o,_e,] 4725 kt_,.

The spnce:;hip _::_se_,uippe::!_cith everything: nccec,:;:_ry

for the s_,fe fli,-ht of the co_mon,'_ut and its st,re ]:m,_in C.

l,;nny ny_:t,.,msof the _-,_ce:_}_ip were. doubled. Tb(:re were ,_evices

aboard, which en'_ble,_ _h,_ _i]o_ to ._et_.,._:ine:,t :_uy ti,_e _i_

orbi t-_.!no$_ition.
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A two-why r;,,l_ooeom_n_nicntirm to'_- ,',_ntLtiu,mnly

m:_intniae_} ,,;Jth th,, pilot, l_oth nt the tr,keoff ,_r._ !uri.n"

the flieht.

,_e mu._t em_,hn;_ize the caur:_e., O[ld_IPrl|IC 0 :_lt_ _qC21f ,,_

control of Yu.i_o '_;_r;;:,rino_he ni ht h,_Core the fli'_ht, :,s

ndvis,:-_ by t_ke doctor:_, (im,:riq ._:lept :;oun,!].y,,n'!wnr; r_:v,_k_n,-:

home nou:':_ before the fli __.,_o :;i:_pu_m-" w'...',:_ter_,!,_.., t .r,,u:-_-'

out the l,r,,p::rgtion._ n:i ::ft,,r the t.,.-.,.,of,of t'.,,crocket, rle

jocl'.e'l:,n_ by _i.° cheerful muo:! _;_.'.cmore certr_i:,_ the 8:;aur.,mco

of the fli,ht'n success.

_i};enhe w::s inf:,r_,cJ., th:,t com,_an ._ i::5b,-in," .iv, _

for the :._t;rt or rocket enrim_:;, he merri':_.y ex¢l;_imed: "_-e_,''

let's Zo l"o

Durin< the orbit_l insertion of the ship, when the

powerful rocket en.c.ines were op_ratin- -,nd the cosmonaut was

experiencin(i the effect of the overstrnin, vibretion:_ and

:,lo_r;e,even durinc thi_ tenr,e r_omen_ of th,, fliFht the cosmonnut

Ga;?arin c._:,ntinuou,'_].ytr:mrmitted ever:_t} in; nece::s,,ry :_.,t only

of his feelin_::=_ but :,!:o :,b ,ut U',e _,erformn,_.ce of the, c,[,i, '_,"

_y._tcm.'_. _;' ,._- the Dr,r::;:: ,:: tbr_n, }-_ t.Le ,_.,.:tt',e .tmor_;h¢'.ric "[ yt'r t

I;! _?11 [,}1£' co_Inont]llt s;'%J '_31eE<*rt}l_ 11¢" _r,:'ln_i _ '

it i:;I".



!I

f]ii_}_t in s_ormr,l, i fc_:] o_''' ....t'_ll . At 10 _:ou:: I!_ sinute_,

flyinv' r,bove Africn, ¥,Irii L-k_eevich tr:_n'_mit-e_: "The

st;_te of weiFhtles.qnes_; _o(_" not %)oth_r mo"o
%

;it _ ',,,ur:::'_ _i_ut,': t:_,_ br.ke rocke, t of the

:_'_ce'}.;p w:.,:;zwitc]_ed, :.r,,_'he space_hip _ith the ri!ot-

_o::mon_,,+ bc.:_:_ndescen,!inl,' fren the orbit for the landin C in

prcscribo_ _rea. At 1© hour,_ u_ ,_i o.... " • nut,s the Soviet spacenhip

"Vontok" _ccom;_lizhel a s_fe l,_.n:!inc.

Thus_ h_vin_- been accomplishe4 the !re:,test re:Jr, a

ne_ b,i'_li,',nt pale is writZen in _he hlz_try of civiliz:_tion

of the r.-,:_nkin,lofhi._ i_ a h<-rci¢ fe:_t of the Soviet people,

_:Tuided by our own Communi_-t k_rt_ _n,_ the Soviet Government.

i'3

This/a feat of l'r!;c Frou_,_, o_" sci,:nti: t::, de::iFner_;, en: in,',_r_:,

te(,hr,ici_na an: ,_'orkers, t_i:: i" ;_ fo:,t of "! the testers_

who as:_ure4 fnultless p'epe-ration nnd lauchinc o' the ._ace-

ship, _ feat of :_ll the services, who !_rovidecl for ::orm:_l

fli_:ht -_nd l_n_in." of the _ace_:hip, thi_; i:_ a heroic f(_'_t of

the darinF son or th__ ;3oviet F;l%horl'_Ild - Yurii A]eks_,v_,_h

,;_._r_no His n:,me is ev,_n now :_ lecen,].

,;verytb[n- _:: tqi:, fe_t i:: syr_bolic: tb'_t 1:h,_fir,_t

cosmonaut i:_ :, ;_ovict _:_,,,,,:_n_'_thet the fir:'t _,':_ce_},iy_,:hr,:_rH

•, ........ ;5......... _ _ ............... o ...... :......... _- ....... _-..................... - ..... _ :,;::....... : .............. o _ " ........ -- ....................... ;,_............
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vlhich Yurii Alekse_vi ch h:_'__ccc'm[li'_h'_'J t!_c _']i_ht i_;

n_,m_l "Vostok", ",i;,!:,I.:o lhe f:_ct, th:,t the _li_.h_ _,;,8

accomplished an the morninl _. lin+lthi_ mornin'_; h_:; become

th_, mornin._, of a new er,_o

i|ence for ever th¢_ dny of the 12 Ar,ril 1961 will Y!o

linked with the fe_t, accomplished by Yurii Alekseevich

Gs!farin. _fhe whole flight sronn, l the earth was conflicted in

I08 rain< "es i and these minuten shook the world.

The culture of m_nkind h:_s a lon_" f:_ntastically ,_mc,zin_

history. Every f_.,_t, _._here;_._its the ere;_tion of the first

letters or construction of the first ste:_m en ine_, or the

first round-the-world voya,:?e, - all th_"e ",re d;_tem, when the

mankind we._t up a ne!.:steF, ,'.onfirmin_" _he power or progress

£_nd cr_a[i,_n,. A'he:_e fe:_ts were not alw.",ys reco_nized i_'e,].:'.t_lT,

there wa_s _ fierce strug_qle of the old with the .%ew, -n_ the

more revolutionary w:_.<;the event_ ",.:hi.:hop,:ne,_ %he w_,_iinto

futur_ i the n_ore acutel_ re_iste_ the:,rust.

On the threshol" oi" the 20th c,_ntur:_, th,. unre,_og_',ized

_eniu:-; Tsiolkov,_;kii h_'_ for th,. first tim _ :,hown ,;_:_nkindthe

way to the st:,rs. In hi,_;,:orl,.w:_n ].:_i tho found;, l:ion of tI_e

scientific prin,-i[_le_ o+" cos_on:,utie - s,:ience, ont_ o_ Dhe

brilli,_nt triumph,", of _hich we _re m:'rl-i_n:_t_,!:_yo

'_h,_wor_l:_ of Con_t_ntin _:du:,r_ovich i:_iol_ov_di :

00000007-TSGI0



_urii Alekse_,vich qnparin, th,_.fir.,t }_i!ot-co.",,o_:.ut,

have passe,i thr_uch n font _ and _trenuoun pr:_f_"rr_tLr_q. ,i'h_,

was ununual _y,'¢t:m of tr_,inin _ intenneiy n.:ientffi¢ t ,_.,ic!_

9rovi,{c.} t|,e coGmon:},t i.ith the nece._:_,ry t+'+:F,nlc:._kuol,]_4f_6.,

counecte,{ _.,il,h tl_e cunntruction of l,he _pace:_h3_, :n._ it r-,:;y_:,r,'-,

kao:.:le,}_e in ;,stronomy, f-r,ophy_:i,-s, biolo-;y :,n._¢thur c,°_i_,ncr.._.

'£he pi]ot-cosmonr_ut pn_se, I te_:ts of ov,_r:;tr:,in on

speci:,], centrifuce _c:_[ne;, on vibration benchc-', to_- -|:_yn

:,n wec,kr; l,_t_,,! tl_e t_'=t_ in ,z!o_ _ r',binc in f-]_ imitntion

of s_nce c:_b[n:_. The l_n:in- :=ystc.r._w;,r,bein te_te.l. _,Ii

this enormou_ lobor was com_!,:ted b:/ he ?ir:_t :n,nc,[ " i_ht

ill _ i._'t_ry.

Deer Yurii ,,lek_eevic!_!

In the n'_,_ of _he _residium o'" the Aca!_--_,yo _" ._¢i_.:_¢er

1'53._ I Creet you, a r+ m;:_'!'a}Jle3oviet m:_n, ,;olu_!bu:'.o '."_,,

,,uter space.

Centurie:'_ wi]_i ,,z_::, but ,ur n:'v,t_ viT] for_.v,:_-re_,_in.:

Joviet ,_cientist:_, _]e,_.itfncrc_n,9 you l_.r:_on;,lly, by :_cco_yli::;h-

inf_ the first m:_nned sp_ce flight. V,,u h_vu _d_o:.,n[o the whel,,

of the r_'rviee to bum.,nitvl

:__'°' _-_....._,'_................".........Z ............"......_ .........Z_ _..............._......._,?_O_.......2 ........._,......._,_,
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_,t t:,o firt_t in the ',,;,srl: s,-,[,c¢_,i°li,.it _bOOrJ :, [_p_,c,)_: ,,-

,_t,e.,.£ tc "Vortoh".

De:,r co.|r_'_d_-_ , ,?::_me_! cue:'ts]

l.iunyare int,:r,._:t,,di:_ _'j bio!r,'q,!<y, hr i t_as

re:_linv in the l_ewspa]_er, _'c,:_,friv.lous _,eo_le i_ t'_:_ni%,:_

,,tat-s of -m,'ric'_,,!i_t:ultr,l_tive_; o; _te Frinces _a° tin,

seem to thin_', th,,t l'_m <ore, r,_l.tivc o_"thoips. -_u_ ; c:,u

_iss_-_oin% thu::,, f},eir b_h_vior w'_:; irren;_or-_ib]_:, i':ii_:_

co_t_mon5oviet mn. i -:as },)r'n:: ':::,:' of k-__,c!_1055 in ::

family of collect:re-farm [_:.::r,,::t.I<¢ ':,i,'th]'c(' i:- mo!en':k_i

re{]io_, Gzhatskii _iistrict. _::,m _y rel;,_ives %!ere :r, no

]_ri:_ce.,:oz- noble _'eo,!e. Ly ]_:r,nt ,rior to revolution uer,

Fo,.r pea,';ants. I,,y _:radfat),,:.,r "¢,,:'s alto :_ poor pe_;s:nt ;_t!

tb._.'r_ b't_r_ ]lO [_]'inc_ s r:h:t:_oev,:r:!K:Ollt" i|8. _ _,'-,_ .tOFFy for _;_'0

i have :tu_i, ! in t!_( tr_e :_c ol in iyubet:_y ef

| O[;CO',C F,2i'i,)_ t!:o_1 c_tur_- ! ;_" r:-tov tec .lli,".l :-_et],",oTL on

profe_;_ion of sm_It_r-m_mlder. _ut for <, lonr time my ,_r,:<,m
%

w:_s to become • _']_er, ] },_d :_ _,i.sb Io !']y. _,;_ ,;'om_,::t,_,,, ,:,f

tech_tlc':lc,'b_:,l i!_ i '_" _-, :_ ::, _:_i(=- ti,', <,._ _, _-, |'_._i,_
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I_:'m vet:,: h',> y, i ,t+e._t.'r:1,17,,+r'_tt,),,]to our p,rt,v,

our .+ove,-nmcut Fc_- thFustin m,, t,ith t!+,i.:fl!,'!':t. I "+,+_om-

pli,_hed it fop the ,'_'k.of our mot_'_l:.z _, $.:,r t _e ,::'he o _

the ,::"_q, heroic oovir+t _:<;o_le, :?o__ "he m:__teo_ 4o'_nni_t

l'7_rtv of the 5oviet tnion ,+n:Jits: Le.uin's Gentr:,l Jo_mittee.

defo_e rue f'!i:"h+ I __e._t vePy '.'e?!, e::c,-_]ent!y, _,':x:',

Cull of confi,!_°uce in ,_uec_s_:f_,) outc,?_,__ _+' t_i '_ <"li bt. h'he

tec_mi :u,, i:, v,+_'v ,:oo!, w, ry rt,l_:h], "w_ i ",_1_ :_7+1P.Iv

fric.u:_ss scit,nti_:£:_ c'n,-in,'e,_ :,!+d tec' _i i'+n:+ _:-,-o in _,o

,!',)ubt:,bout the" _:',cc_:s.--,of t'i_ !']i hr.

-u':iti ,+ t!_- fli+'ht i ']:_o l',,lt _;:.ce]]e:_to

+'+o++ +-+,- ,+ . ° + °++° ., :+- +.:+.++_+] ._+:......._........+........:+++++-+.... + ,+_.....++++..... ++_,I++: ° ° _ ,, + ++°<,++,+ ,+ '+,+++ + '°+....+° +,'+++°+' +++.. +,+ ++ ':°++++_+++':+

............................=+==+: ==:==-==_+ t(+i_+ ..+ +- +=+_'++'-- +_ + .... _ 2" +[ + :, + _. ._
,, + o............. :,+J. _+,_................ +_ '+,+.+° .: :_..... ,++ + +, . , _, ] _, o +m +..,,_°
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pl'o_'rnll },_4.,ric_i_lJC,,! !',_ i;!_o flt_:'!,t.

AP-_,.! ' _!;_.. ovll.4, f,,] _l!:'!'l'l_[I)lt t : f't_'P 80'1"i[ l'P':_l:je_rl i'l'ol_ !Tiil'

f_ l it_l' dl -_._,!'Pi,'l'-l_OC_!;l_ ',l_i,;litlc. _11 ..... ll:,:; .',I_)_'.!,P , ,t _rliLi#lT_ l;bi:;

feelim" w;l_ f<_fimewli:,L :'I.F.!Ii, _'t -,!4;:!01/;.t1 ,'_v+_rl {,Y'e.V{iad,<;_-,Vt I'lt,L;h..._('

thi,<_, I e:+-[,e:vi(,u(_e,4"_ in,ief ei_':e,,ct,oP ,..--,i,ht!e:::n(.s:n, iJut !

,,;_oli ot u:_.e'#l,o t_!i._ic,)ndition +'_i,dco,_tinuu,'. %o c,_.'_.v,out t}_e

t:..rol;re_ml a,_si!.ned +o me for the f!i':hto in mv _ii,_ectiv, _

opiniolll w_ilJh£1e:-'.:-.ne:_n-Joe:'.,_,oL:_i'!'ectl'_c effi,_ie:icy of l;ile

orfTanisml on the im;,lemenhr_t.ion of _].-ysiolo,-i¢:,l functions.

Throu:.-bout the fli;,ht i , , ._,-z_¢,:.ef'icie.utly aecor:![nr-

cation ;,'ith the e:_rth on _ev,.._".ici_'<,%nei.'.;,beth o.u t,.icT',hone

_)n,Jon tele.L:P:'].h, i w.,+.cl_,,_the 'n,.ri"orme_n,:eo: the ectl['m,Tilt:3

of ship raa_!e i'ei_oi't:-_I:.oe:_vth : vl m-_<.lee_i',._'io,';into t_ e .!ouP:':'-,!

and on t",1_e-rocor"cr. I f,qt ",_ r_'oct!.'.;well L!rou,'"._ut t'_e

Thereafter in accord'_.m-e ,,:LI!. _,_ __l .. _

%7['L; G[Vfgll for de,";r_.Hi;, i]_._ _-,.;_i;,' T'OCI./,'t l.Y'_:'; _'S_cit,7 t: i OH

..- ., : i .... 1 f. OZ" t.hm ,ttt::e,,_,t ,,'" I: ,,_:_n<! L!._o veiooit<_ b,:>c"vl,: ,

::U:_ce:?,4 7, Lo e-P__.h. ':'!:_. l:,n_in, w.-,_i i_ :,-coP,]'",:, _., I!., till,;.

_.T'O '_':,!_ '_lr! ]/ l,l-_') !! ...... 3" ! O !!t,','�.I'_ 1.h," ,_-"t." .,t_,' '}_-'_ __' ._ovi, i

., . ._... ' _. _ .< u .' ,- . '_" , , I_ :""<';//it!-t_. '_t- "_- : _._' t_'_ '_ ..... _' 'kV '_' _ _, o ..... . " II _ll "
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people. _he inn_linc was in the prescribed area. I would

like to tell you a little about the observations, which I

conducted while in the space.

From this altitude - 175-300 km - the earth is clearly
I

seen. The view of earth surface is approximately the same, J

as e_n be observed durin2 a flir_ht at high altitude on a jet

plane. Very distinct are the large mountain mas3es, big rivers,

large forest masses, shore line, island. Clouds covering the

_rth surface _Dd their shadows ou the surface ere very clearly

visible. The sky i_ absolutely black. The stars against this

sky look brighter an_ more clearly visible. The earth has a

very characteristic, very beautiful pale blue aureol. This

aureol is very clearly seen, when one observes the horizon,
!

smooth transition from the azure, blue, violet and absolutely

black color of the sky. Very beautiful transition, i

With coming out from the shaclow th._ sun got in and was
i

shinir_g through the earth's atmosphere. And here this aureol

of slightly different color. On the surface, right at the i

horizon it ,,as possible to observe a bri_:htly-orange color, i

which thereafter changed into all _:hecolors of the rainbow: i

to _zure, b_ue, violet _ud block color of tb,_sky. i
I
I

_he entry into the earth's _hadow i_ very qgick. At j
I

_nce there i_ d_rkness r,nd nothing cen be seen. I could not I

"/
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observe anything now in the surface, nothing was seen, as,

apparartly I was passing above an ocean. If there were big

cities I shoul have seen the lights.

The stars are clearly observed. The exit from the

earth's shadow is also very quick.

Since I was fully prepared, the space flight factors

did not affect me very much. Mow I feel excellent.

l'am very grateful to our designers, engineers and I
I

technicians, to the whole Soviet workin_ people, who constructed i

this marvelous spaceship "Vostok", its marvelous equipment,

powerful carrier-rocket, which permits orbit_l insertion of

such enormous spaceships.

! l'sm immeasurably glad, that my beloved country was

, the first in the history of mankind to penetrate into the outer

space. The first plane, the first satellite, first spaceship

and the first man-in-space flight - those are the stages on the

way of my motherland to master the nature's secrets. Toward

this object our people sre being led by Lenin's Communist Party.

At each step of my education, llfe and work - in trade

school, in technical school, in aeroclub, in aviation school -

I felt constnnt care and attention of the party, of which I'am

a member and a son. I p_rticularly wish to mention the lovin_

• !

" ,r........ , .........-T ...... '-- ......"_'_,;----:::-Ti':_':::'-_ ..... T-Ti .............. d
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i_ humsn care, which is shown in the _oviet Union to common

people by the Central Committee or the party nnd the _oviet

Government.

We dedicate our fit ht to heroic Soviet people, our

government, beloved Communist Party and to XXXI convention of

the Communist Party.

We propose to fly a lot with assurance and to conquer

the outer space in a proper way. We are always glad of the

: achievements in the development of science in other colmtrics,

glad to welcome in space cosmonauts of other countries, We

wish them success in the peacefu_ mastering of the space and

would like to cooperate with them in the peaceful use of the

space. .i_

I, personally would like to fly _ lot into space. I

begun to like it. I want to fly to venus, mars, to fly regularly.

Address of N.M. Sisak_an! academician.

The man has alwsys strived to investigate _nd conquer

the celestial mpace. This idea lies at the basis of folk lore,

legends and daring dreams. One of these, born in the Greek

mytholo!_y, narrates about how ivarus, son of Daedalus, went up

into the air on wings, attached by wax. He rushed toward the

i

L

i
........:_ ...............

...... ............. ' X±_= ......... t t _ _ .t, ............ | ..... ' ....... _£, - ......
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sun, but, wh n h c_e near it, his winf;s ,}isint grate_l. Th_

Icarus has fallen to the earth. The br,ld and darin_ dre_m

• continued to excite the creative _eniu_ of ,_man _nd _o serve

as a source for the search of new ways to conguer the universe.

Aerostats, _lanes, rockets nnd artificial earth satellites went

up into the air ocean. M_n has acquire_ w# _:s, fixed by the

strongest alloy - science laws. 2hey not only m_,;e it possible

for a man to strengthen himn_if on the earth, but also to open

the way into space.

To-day we are marking an event of historical significance -

f_rst in the worl_ manned space flight. In this connection

special mention deserves development of methods for selection

and training of spacemen. The spacem_n is a new profession,

cominf7 into bein:T for the first time in history. Combined in

the person of the Soviet spaceman are the bravery of Aleksander

Matrosov, valor of Jalil, stability of Zoya Kosmodem'y ansk_ya,

iron will-power, raised by the great Lenin's party.

The spaceman was raised as such by our Soviet rea_i_y,

the science equipped him with the uecess_,ry kuo,_,ledge, sbilit_

to ov(:rcome the difficultiis of the flight. _election of

persons, suitable in health for space flight:_, a.d their

scientifically based special preparation nnd tr:,ininc are the

new problems. In their workin_ out the _cientir:ts _,roceeded

from the estim_te of the s,_ace flight peculiarities, re;_ults

00000008-TSA05
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of numerous precQdin_i experiments in biolos_y, kno_ ledI_e of the

conditions of being and activity of a man in space cabin, _nd

also from those reactions, which coul_ be expected from the

spacemen in flight. Naturally, the spseem_n could be only an i

8bsolutely healthy m_n, with high level of intellectual dave- 1

lopment and technical knowledge, a m_n of strong will power, !

capable during emergency without loss of time to ,.,akea require4
i

resolution and immediately carry it out, to be able to estimate

conditions quickly and accurately. 1

The selection system of spacemen provided for a thorough

examination in stationary conditions of clinic. In selection

of candidates for space fli_,_htthere was 84ditional use of

special methods of investigation, which permit to determine quite

fully functional possibilitie_ of the manls organism, hi_

adaptability to effects adverse factors of the externol medium.

These tests were conducted on centrifuges, vibration stands, in

heat chambers, pressure chambers, in conditions of prolonged

isolation and restricted movement is in aurdo-ch_mbers - arrange-

ments excluding penetration of external stimulants (sound, light,

etc.).

The importance in selection of spacemen was the psycho-

logical investigations, _uring the preparation and trainin_

there were more detailed inve_tig_tiono, required for the final

decision whether the spaoeman shoul_ be a_mitted for the flight.

00000008-TSA06
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The prepnration consisted in the _tudy of theoretic:_l quer, tion_:,

connecte,i with the _roblem_ of the ?orthcoming flirht _ad al_o

acquiring:;by the _;paceman of practict_l hnbi: in usln" the

equipment of space c_bin, research instruments, etc.

The _paceman has acquired _ deep knowledge on many

special questions, ccnnected with the flight dynamics of rocket

ships, space physics, effect or the flight factors on a man's

organism. It is quite obvious, that _reot significance in the

preparation for the flight had physical development of the

spaceman.

Physical training was purposeful. Methods and means

were used as in the usual exercises and s:_ort. In order to

perfect all the physical qualities, which are specially

necessary for a man in space fli_rht, the emphasis w_s put on

enhancin;: the stability of organism to the effect of accelera-

tions, working out an,_ _erfectin_ the h_bit of free body

control in space, subtle coordin_,ted movements. The c,upncity

was enhanced of the spaceman to endure prolonged physic_,l strain

without reduction in efficiency, will power qu:_lities made

stronz,er.

Moreover, _n important place w_,s t_,ken by _l _pec_:,l

system of training, the m_in task of _.h_ch wan to fnmili_rize

the spscem,nn with con_]Itionn, expected in f!i;:ht, in other

_ords, in l_boratory conditions on e_rth or in r!i ht_ on

p!ane_ to imitt_t,__ f,,l!y .-_ possible the specific',tie_S of

00000008-TSA07



i ! i i Ii I i

i i , i

the npace flir'ht.

_hls port in the preparr_tion_ o£ _:heopncem,n wan,

perhap,:, the most imoort._nt _nd at the s_me time the most

difficult.

Thus, the preparation of the spaceman for the space

flight is a composite scientific problem, llmieve_, _n sDi_e

of all its complexity and unusual difficulty, it, _s we can

see, has been successfully resolved. !
4

_oday with great joy -'md pride we congratulate our

dear countryman, the first in the world spaceman Yurii

Alekseevich Gagarin, who performed an unprecedented feat. This

fe_t has a univorsally-historic significance, i
!

i I_ ,as pre]_ared by a collective heroism of our !

t
scientists, laborers, en_ineers and technicians, selfless

labor of our l_eople under the leadership of the Communist _arty

of the Soviet Union.

Thus, the way into space is open. An enormous work i

has been done _n_ a r_reat victory has b_en w@n. In front _f

our science open out new, extremely _,i4e prosDects: the m:_n

should not only penetrate, but to consoliOate himself _nd to

master the univerce.

O0000008-TSAO8
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Addresn of V.V. }t_rin.

?o pr,pa, c_a m_,n for the first apace f]iht roquircd

cnnniderable ntr'_i_Lof the creative power_ oC n l.rf_e _roup

of medicos, p1_ysieloI_ist_,bLolo_ii_t_, psycholo!i_tc.

The manned space fli ht was preceded by enormous

work of isunqhin;: the first Soviet satellites, irhobited

with animals: dogs, small animals an4 other biolo_ical objects.

In this historical e_meriments not only extremely im_ortnnt

scientific data were obtained on the effect of space flight

factors on life forms, but s system was perfected of scientific

medics1 c_ntrol. These investigations enabled to select the

most reliable _nd effective methods for inv,_stigating sad

recording physiological functions, and the main thing is, to

construct systems for a safe fli,:ht ond return of the spaceship

to earth.

3cientists have devised a special equipment for

continuous automatic control of physiologically importent

parameters of environment and functional reactions of organism.

This equipment_ as we know, h_s passed e successful test in

precedin_ _'sp_ce flights on spaceships satellites.

Thus, the medico-bioloricsl Drovision was prepared

for the forthcomin ma_:ned spsce fli!_:ht.

And even th<n the problem of the collective, which

'_'i:.... L ±cc_.:: _: ............. _ ..........._- ............... _ .......... II I I I IHT.........
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vrepare_! o opera,man, war. difficult and had no precedent i_i

t1_ep_st, However w_th rdl it_ com_le_ty it w_; (_:on,:ider_b]y

_implified by the rera_rknbl(, wor1_ of the spacem_n himself, who

became a true scientific worker and coauthor in the joint work

vith many scientists. A separate art,-_special problem presen-

ted •._orking out of m<:thodn for an objective control of the man's

state. Whe scientists have managed to develop a single system

for physiological functions control, specially of respiration_

blood-circulation, both 4uring the pre-takeoff period and

during the flight.

Special problem was the preparation of a man during

the pre-t_keoff period. Intensified modic,_l control, special

food, regul_r examinations in surface conditions by methods,

meant for the flight - all this assuredSimzularity and continuity

in obtainin Z the most valuable information, and ma:_e it possible

also to obtain the starting data for further analysis of the

reactions of human organism in space fl_,:ht.

Inve_tigations of the biocurrents of the brain, muscles,

detailed electrocardiography, vectocnrdiography and many other

thincs assured the required volume and de,_th of the nece:;sary

health control of the spaceman during the pre-tnkeoff period.

At the same time there was const:_nt 1.e_lical_nd psychological

observation, biochemical and immunological tests, checkin_

the emotional an_ nervous state o_' the cosmonnut.

Throughout th_ _light of Yurii Alekseevich _:v_arin his

' " :'"*':_ " : " "" ........ :_, :......:.................... ; ...... ,.... " , ; ..... ,,, :_ :, ........ "'_' i
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stato wan continu_uc;ly elaoekod m,.,_.ie_lly. Bo_i,!er: the

communic_ition_ on h:L_ feelin_, which he periodicn!ly

transmitted by rt_dio, doctor_ r,nd physioln,oi_tS _h_orved by

means of rndiotelemetry the pulse r,nd respirr, tlon of L_,e first

man in spacee

A lot of experience, acquired by the telemetry - new

trend cf scie,_ce combining the latest aehlovemcnts of medicine

and electronics, was placed on th£ 12 of April 1961 at the

service of humanity. It is difficult to overestim:_tc the

sicnificance of objective biotelemetriC data in ensuring the

safety of outstandin_ fli,-ht. Mounted within the space suit

of cosmonaut were sim_l,, and convenient sensors_ transforming;

physiologic:Al parameters - biological heart currents, pulse

variations o! the vascular ws_l, respiratory movements of the

chest into electric sicnr_Is. Special amp'i.ifying and measuring

systems provided for the is:_ue to radio-channels of impulses,

characterising respiration _n4 blood-circulation durinc' every

stage o_ th_ flizht.

_relimin_ry data, obtained i.n _rocessing of radiotele-

metric information, show, thst from the medical point of view,

the flight of Yurii Gagarin was extremely F.ood. Pulse nnd

respiration variations durin[_; the acceleration ,_nd desex:at wero

a_,proximnt_ly the some, ss durinc the numerous training. In

conditions of wei,!_ht_essne_s the pul_e and rcspir:,tion were

00000008-TSA11
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'_hus_ the first _xp,:lime_t of n: i_lyin, biotel, m<:try

for modlc:_l checkin[: duriar: the--m_rmod _p_,',_ fli:ht w:_t_

extrcmuly euceo,qoful. This r;b<n._:_, thr, t the work of our

sei_ntists in this sl>hcr_ ic conductc,_ _,_on,,:; the c_rrect lines

with expeetetion of new successes.

In conclusion it may he said, thr_t the spaee fl_;;ht

first in the history has _u'oducod extremely valuaL!e data on
!

the mam'_ state in specs, confirmed the foreesst of Soviet

scientists no_ only of the posnibility of a man-in-sp_ce

fli ht, But also of the possible retainancc by a man of his

crestivo power nnd w_rious efficiency.

Great is the role in this of the scientists and workers,

great a,d heroic is the role of the remsrkable Soviet man Yurii

Gagarin, his friends, his wife _n4 relatives.

Address of _.K. ledorov on the Intern:-_tional

siF_nlflcsnce of the first m[n-in-s_ace flight.

The matter dealt with h._re i,';only the first information

on the fli_:_:htof comrade Gagariu. '2he appropri:_te reports and
[

i other scientific _otn will be published later.

All _f us pre_ent here _!!! for ever remember this

! meeting with *he first sp_cem,_n Yurii ,,_e,_eev_ch G_rln.

+

i

, -: :, '!i. -.... ,. .....

.......... t •
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The world is fu"l Of admirotio, for his courage nn,i eXD_e_l_;_:,n

dee_ respect for hln okill, for his exc.l]ent mnn_:emont of

l:heoo f_r unknown difficult prohl,,m of tl_o f_rnt n_,_ce

flight.

Yu. A. Gogsrin was alone beyond the e_arth*s fJtmos]_h_re,

but hi_ feat ref]ecte_ the enormou.,_Ic_bor of a _reat humbler

of workers, enginc,er_, scirntists, who constructed _h_ _ace-

ship nnJ made its flir-ht po:,_ible.

When the first Soviet earth satellite entered an orbit,

some people in other countries, perhaps even some of the

correspondents of western countrie_ pre_ent here assumed, that

this is the result of single isol_ted sucess of the Soviet

Union. Now nobody thinks that. Durin, the short period since

the fli!:ht of the first satellite till today, it became

clear to every one, that the successes of the Soviet Union

in space are the regular stoge in the science an_ technique

development of a socialist country.

r

' Central Uommittee of the CPSU, Presidium of the Supreme

! Council U_SR an_ the Council of Ministers USSR in their

address emphaslzed_ that the Soviet peopl_ consider victories

in space as not only their achievement, hut the achievement

Of the whole mankind.

"We gladly !_lace them at th, service of ell the n_tions_

in the name of progress, happiness and :Iced of _II the people



On earth. _:ur ncl_iov m,,nt_ nnd dine_w_ri, l=: we _,!r, eo r_t the

Of nnti_nn".

You will retail, the0: the entry o_' _i_;firnt ortificial

e?_rth m,.te]li:_.einto orbit did not induce t:b,_ Soviet Union

to declare its spec£_,l ri:_ht in the _p:_ce. '?he :_rpe_r:q_ce

of the Soviet _ennant ca the N,;on _Sd not r,;_;u]t in ;_llotmcht

of some lunar territorie_ to the Soviet Union.

Our sci,:,ntimtz re_ort the result o'._-__n_,:,_,:h¢.m at

numerous international conferences, di_cus_ them with their

colleacues from all *_he countries of the world. _ven now a

group of Sov'et scientists with academician Blagonravov

participates it, the scientific conference of International

C "ommxssion on s_ce _nvestigetion, participants of _h_ch

rejoice jointly with us in the new gre::t victory of human

genius.

And this first manned np_ce flight the Soviet people

also contribute to the treasury of the scientific _chievements

of the whole mankind.

Today's rate of tbc ,_cientific and trchnical _rogress

is _me._ia., but it should b_ kept in view, that furth,_r on

it rill increase.

00000008-TSA14
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¥u. A. Gegarin has flown arcund the Globe in 108

minutes. The thoughts of scientists arc directed to further

space flights, to investigations of the moon and pl_nets,

toward penetration into concealed mysteries of the structure

of matter, toward the fundamentals of the life processes.

And at the same time we can see distinctly all the disorders,

disarrangement on our earth. It is not a disgrace for the

mankind, that in some areas of our planet people are still

starving. This is a reproach to those, who ravaged and

pitilessly exploited, and in some places even now exploiting
which

countriesLare backward in their development.

While flying above Africa, comrade Gagarin saw Congo,

where quite recently Lumumha, heroic fighter for the happiness

of Congolese people, was villainously murdered.

Soviet scientists know, that this state of affairs

on the earth worries the pro ressive scientists, al, progressive

people throughout the world. Development of science and

technique opens out limitless possibilities for the mastering

of nature's forces, and our duty, our common care is to use

them for the _ood of m_m. This needs primarily to ensure

peace.

Now, _hen a new victory in being marked of the human

genius, we, the Soviet scientists, _sk _II of you_ press

r_prosentstives, _nd s_ecially the r,.presentativos of Western

press to brin_ to the conscience of y_ur readers., to the

...... _, *;i' ' o _I,_ ::":'i." _ " " :: ___i:.I_I.:::: '7 _'IVi, iff-V''ll ili...... _- ..... I';_¢'_'f_"_'':li'li'IT"' ............_7 IIIVI_ -'" iTI.... i IiI--TIi[II I II I I -- 1

00000008-TSB01



! I Ii

i i, i i

- h71 -

conscience of all the peoplr_ on earth the solemn a_:peal of

the Communist _srty of the Soviet Union t,nd Soviet Government

to the wh,,le world. The appeal for the peopl,_, irrespective

of race an4 nation, color of skin, religion and social affi-

liation, to apply all their power to ensure a lastinF, peace.

The realistic and quick way for lastin_ peace is known since

long - this is a general and total disarmament under a strict

international control. Resolution of this main problem would

have enabled the peoples of the world to apply their forces

to space investigations, and to other affai=s worthy of man.

"Pravda", 16 April 1961.

FIRST MANI4ED SPACE FLIGHT

On the 12 of April 1961 in the Soviet Union has been

accomplished first manned space flight. The spaceship "Vostok"

with pilot-cosmonaut of USSR Yu. A. Gagarin on board was

launched into the orbit of the earth satellite. Weight of

the spaceship-satellite without the last stage of the carrier-

rocket was _725 k_. _eri_ee diutance, acccrdin_ to confirmed

data_ obtained by the processin_ of all the measurements, was

181 Jmt apogee - 327 km, orbit_l inclin;_tion 64°57 '.

On completion of orbital fli!<ht, the spaceship satellite

has safely landed in prescribed area of our couutry.

[

!
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The first space flight of a Soviet man open_ the era

of direct penetration of a man into space, one of the most

outstanding events in the history of civilization. The accom-

plishment of this flight is a result of extensive sinsle-
]

minded program of work on the mastering of the o1_ter space,

conducted in the Soviet Union.

The great dream is coming true of the initiator of

! _pace flights K.E. Tsiolkovskii! The mankind will not remain

• eternally on the earth, in pursuit of light and space, but

will first timidly penetrate beyond the atmosphere, thereafter

will conquer for himself the whole of the circumsolar space".

Decisive step in the m_sterin:_ of space.

For many millennia the inquisitive mind of a man

strived to penetrate the depths of the universe. This is

the indestructible need of a man for knowledge, striving to

find his place in the universe, to learn to control the laws

of nature.

The modern science has at its disposal snenormous

store of means for space study. Distances, which are even

now attainable for these means, are expressed in astronomic

figures.

The outer space i_ a world of stars, ste)lar clusters

_-" ........ _ ................... .,, 1:lil-illuili_ -iniu_i'lllllllll II[lil IIIII ..,,,,......... _,d _.J
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galaxies, amonf_ _bich in our solar system, lhe advanced science,

armed wi_h the science of dialectic materialism, asserts the

existance of numerous worlds, in which the development is

po_sible of the highest matter life. The beginning of life

in the universe is a phenomenon in no way exceptional. It

cannot be covcre_.ly asserted, where, besides our solar system,

life exists at present and in what form, but it does exist.

With the appearance of a man on the earth begun a

qualitatively new stage of the earth's development as a planet.

Coming to know the laws of nature, the man begun changing the

earth arming himself with the powerful means in the fight with

nature, From the first stone cho]_per the man came to accom-

plishment of the greatest feat - first space flight.

By space flights the man penetrates directly into

a new to him region. And any penetration into a new region

involves new discoveries, which often it is impossible to

foresee beforee Thus, it is only the flights of the first

satellites permitted to detect the radiation belts of the

earth, which changed considerably our concept of the circum-

terrestrial space and radiation danger in space flights.

At prm_ent it is difficult to estimzte ful]y all the

significance of the space flights and the possibilities, which

it opens. One thing is undoubtful - penetration of a man into

the outer space will immeasurably extend tb.e limits of our

knowledge, will enrich the science _nd culture.

_'''! .......... ' ..... " .... _ ,.... , ill Ii III II I_"1 I I I III -- lillI _t
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In our timr the development rate of the science

nnd technique increases with every year. Today we are

witnessing successes, which it was impossible to imagine

only 15-20 years ago. Undoubtedly, further development of

science and technique and, in particular, the technique of

space flights will be progressing more rapidly.

Even in the nearest future the use should be exq0ected

of the space vehicles for resolving a number of practical

problems. Weather servic= and ice survey, retranslation of

TV and radio transmissions, implementation of the most extensive

scientific investigations extra-atmosphere of earth will be

only the first steps on this path_ They will be followed by

the flights of man to the moon _nd other planets or the solar

system, construction of inhabited interplanetary stations,

gradu_l mastering by a man of life in space. And in the

distant future - seeming now fantastic possibility of estab-

lishing communlc_tion with other ,_orlds.

Among the enormous number of scientific and technical

rroblems, which faced Soviet scientists and designers in the

preparation and accomplishment of the first manned space flight,

one of the main problems w_s to provide the necessary conditions

for . safe flight of the man and his return to earth. For

res,_Ivinq thi_ problem _ great numb r was re_!uired of design

work and experiment_l takeoffs.

O0000008-TSB05
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In examininc the possible version_ of the first manned

flight it was recognized as expedient to accomplis_ it on

a space_hip-satellite, since this flight directly opens out

the way into space for a men. The ballistic trajectory flight

on a rocket, which is actually not a space flight and is mainly

i for the sake of seustation, has been discarded. Therefore

the fact is not accidental, that the Soviet scientists and

designers directed their efforts right from the start for

construction of satellites and spaceships of big size and

! weight. This was the principal line of the space flight

! development in the USSR. Only in this way was it possible

to resolve the historic problem of a manned space flight.

Starting from the second Soviet earth satellite, aboerd

Z

i which was the under-test animal the dog Laika, upto the space-

ship satellite "Vostok" the Soviet scientists and desiEners

have unfailingly followed this way.

It wc:; necessery to obtain the informetion as much

as possible on construction performance of the spaceships,

their equipment, to perfect reliable control of various

systems during the flight. The principally new problem was

the construction of the orientation systems of the space_;hips

satellites and the problem of the spaceships return to earth.

For a manned flight it was necessary to provide aboard the

spaceship maintenance of normal pressure, temperature, air composi-

tion and other life support conditions of a man.

i,
i
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Scientific space investig_tions side-by-side with

resolvin_ the main prob]em_ on the space physics have provided

the necessary data on the effect of various radiations on

life forms in conditions of space flicht, and al_o on the

meteoric danger in fli_?ht. On basis of obtained data measures

were taken for radiation protection of the spaceships.

A considerable experimental material, obtained as a

result of the first flights of the Soviet spaceship satellites,

and construction of systemst p_oviding for the safe return of

the spaceships to earth, enabled the Soviet scientists and

designers to begin construction of a ship for a manned sp_ce

flight. As a result of intensive work spaceship "Yostok" has

been constructed. In March q96q two lazt check launchings

were carried out. During: these takeoffs a mannequin was ploeed

into the pilot's armchair. Moreover there were test animals

in the c_bin - dogs Chernushka and Zvezdochka.

The flight,s were carried out according to the same

program, as was planned for the first manned space flight.

Both the flights were in exact correspondence to pre_program

and confirmed the high reliability of construction and all

the systems aboard the ship.

Thorough preliminary working of the spaceship-satellite

"Vostok" assured complete success in its very first launching

• " "i_i •................
.#
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with the spaceman aboard, impl,:.mented on the q2 of April,

1961.

Construction of the sl_aceshi P "Vostok".

The spa;e_hip "Vostok" was constructed on the basis

of experiences, obtained with the launching of the first

Soviet spaceships-satellites.

The spaceship-satellite consists of two main sections:

J

"' - pilot's cabin, which contains the spaceman, life

support system and landing equipment;

- instrument compartment, meant for the equipment,

operating during the orbiting and the brake rocket

of the spaceship.

After entering an orbit the snaceship separates from

the last stage of the carrier rocket. Durin_ the flight the

equipment aboard or rates in accordance with a certain program,

providin_ the measur._ments of the orbital parameters, transm-

ission to earth of telemetric information and TV picture of

the spaceman, two-way radio-communication with the earth,

maintenance aboard the ship of preset temperature, air-condltioning

in the pilot's cabin. The equipment is controlled automatically,

by means of programin[_, devices on board _nd in cose of need

by the pilot-cosmonaut.

i'

-°.... -- , .....
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The program of the first m_nned space flight was

: designed for one orbital period. However the construction

and equipment of the spaceship-sotellite mnke po3_ible a
i

longer flif,ht.

i

, ....."vg
I ' ,' , ' _ t

I

• "_ - _7-'-- t....':_;" -.._.J
' - " :.-:_ _-_ I

__ //

• _%__ ..._,..,._S aO-
• •

Fig. 1. Flight diagram of spaceship-satellite"Vostok"

1. orbital entry, 2. switch in of Brake rocket;

9- descent.

On completion of the fliPht pro£_ram, prior to landing,

s1_eeir,l system orieuts the spaceship in a certain direction.

Then at a prescribed orbital point the brake rocket is switched

a T_ _ # ? ..................... .., ,,,,_.... i liiii,m ................. _:,.-
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which _ee._inr_t,.,zthe velo@i%y Of space_hi9 to preneribcd one.

As a re6ult the spac6_hip change_ ) descent trajectory.

Th_ cabin wlt!_ the spoceman gets decelerated in the

atmeqpnere. The descent trajectory is selected so, that the

overstrain with the entry of the vehicle into dense atmospheric

layers would not exceed that, tolerable for a m_n. After the

descent of the space cabin to preset altitude th, landing

: equipment is switched. Direct landing of the pilot's cabin is

:i at low speed. From the moment the brake rocket is switched till

the landing the spaceship flies for about 8000 km. Duration of

flight during the period of descent is about 30 min.

The extern_1 surface of the pilot's cabin is coated

with a layer of heat insulating material, which protects Jr from

burning during the descent in the dense atmospheric layers. In

the shell of the cabin are three illuminators and two fast-openinc

hatches. The illuminator3 hsve heatproof glasses and enable the

cosmonaut to conduct observations throughout the flight.

The spaceman is in the ejector seat, which is his working

rlace during the flight, and also serves as a means of escape in

case of need. The seat is arranged in such a way, that the

over, train during take off and descent would be on the chest and

back of the spaceman.

In the first flight the pilot-cosmonaut was wearing a

_i
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' opace _uit, dooigned to protect his life _nd efficiency, even

in the case of the c_bin's dehermetizntion durin_ the flight,

The space,kip satellite carried al_c the following:

- life support syste_ (a_r-conditioning, pressure-

regulation, food and water, elimination system of

vital activity products);

- flight control and manual control systems;

- landing system;

- radio-equipment for the contact of spaceman with

earth;

- independent recording system of data on performance

of instruments and systems and various sensors;

- TV system for observing the spaceman from the earth;

- physiological function_ recorder;

- brake rocket;

- orientation system;

- flight control equipment;

.. rsdio-systems for measuring orbital parameters;

- thermal control system;

- power supply sources.

- ' • .. @
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On the external _urfnce of the spaceship _rc Lho

control member,s, orientation elem_ntn, _huttera of the thermal

control _yntem and radio antenna_.

The pilot's cabin on the spaceship-s_tellite i_ more

spacious than the pilot's cabin aboard an airliner. The cabin's

equipment is designed for working convenience of the spacem_n

durin_ the flight. From his seat the spaceman is able to conduct

all the operations on observation, communication with earth,

flight control and in the case of need - to control the spaceship.

The follo_ing are mounted on the pilot's seat:

- separable back with harness for fixing the pilot's

body in ejection and descent on parachute!

- parachute systems;

- ejection and pyrotechnical eq'uipment;

- emergency rations and radio-set for communication

and radio bearing, which the spaceman can use after

landing;

- ventilation system of the s_ace @ult and parachute

oxygen _ev!eel

- the seat automatics.

The 18ndin_ of the spaceman could be in the cabin. This

method of landin_ was checked on the fourth an4 fifth Soviet

• "l'-:' -" :' .... . . _ _....... ,............" _ ..... ;,. . , , , _ -_
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spa_onhipn-sato]llte_i, on which the cnbln contained the temt

animals. Lnndin_" by eJeetlon of sent with the pi%ot fro[_ the

cabin at altitude of about 7 km nnd _ubsequent isndin:_ on

parachute was nl_o provided for. Thir_ version was nice

checked i. the launching of spaceships-sat,_llit_=.

The conditioning system on the spaceship m_intains in
cab in

the pilot's/normal pressure, normal csncentrstio_ of oxygen

with concentration of carbon dioxide not over I%, temperature

at a level of 15-22°C and relative humidity within 30-70%. Air

regeneration - absorbtion of carbon dioxide and water vapors

with emanation of corresponding amount of oxygen - is implemented

by means of highly-active chemical compounds. With reduction of

oxygen and increment of carbon dioxide special sensor gives a

signal, at which the operating mechanism changes the working

conditions of regenerator. With excessive emanation of oxygen

the operating mechanism operates automatically, resulting in

reduced emlnation of oxygen into the cabin's atmosphere. The air

humidity is regular d in the same way.

In the case of air contamination by harmful admixtures,

as a result of the vital activity of the human organicm and

operation of devices, special filters are provi4ed for it_ purifl-

cation.

14ainten_nceof the preset temperatur_ c_mdit[ons of the

spaceship during fhe flight is implemented by the thermal r_Eulstion

• . , • • , .,
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r_/_t_mo Th_ d$nt_Let_oJ_ of the. nynt_m :L_ the u=o _t_ liqu:i.d

coollnE agent for tho removo.L or her,t from the ],£QoLtr:c_,).in,

'_he t¢_.mporaturo of the a_o)iL i;: Q].wn_,nmaintained nt_b].o. )t

1o fed from the thermal control syr,_em :l.ntothe "_ir-wot_r

r_)diator. Air con_.mption t}_rou_,hro,=Ho_toris con+_'*,11ed

automatically, de_,endin_ on the temperature in discharging

apparatus. Thus, the preset temper_ture conditions are maintained

in the cabin with high precision.

To maintain the stable temperature of the cooling agent

and providing the required temperature conditions i_: the instrument

compartment there is a radiation he_t exchanger on its surfoce

witn a shutter system, which is also controlled automatically.

For descent into prescribed area, a fully-determined

orientation should be imparted to the spaceship prior to switching

in the brake motor. This problem is resolved by the orientetion

system. In the given flight the orientation to the sun _as of

one of the ships axes. The sensitive elements of this system is

a number of optical and gyroscopic sensors. Their signals are

converted in electronic blocks into commands, controlling the

system of control members. The orientation system automatically

finds the* sun, gives s correspondin_ turn to the ship _nd main-

tsins it in required perdition with hir_h accuracy.

After the spaceship is oriented, the braking motor is

O0000008-TSB14



switched in _t a certain moment. The command_ for the _witch

in of orientation system, brake motor _nd other systems are

ir_sued by the eler" :ic programming device.

For the orbital parameters measurements of the spaceship

and performance control of its equipment it carries radio-measuring

and radio-telemetric equipment. The orbital parameters measuring

and reception of telemetric information durinc the shi_'s flight

are conducted by the ground stations on the territory of USSR.

MeEurements data are automatically transmitted along communication

lines in computing centers, where these are processed by the

electronic computers. As a result information is quickly obtained

during the flight regarding the main orbital parameters and

further movement of the ship iz forecast.

The spaceship carries also a radio-set "Signal", operating

on frequency 19.995 megacycles persecond. This set is for the

radio bearing of spaceship and partial transmission of telemetric

information.

The TV system transmits the picture of t!_e spacem_n to

earth, which makes possible visu_l _h_:king of his condition.

One of the TV cameras transmits _ _:ieturc of the spaceman in

face, the other - in profile.

The two-why communication of the spaceman with the earth

00000008-TSC01



is provided by radio-telephone zy_tem, operatin,_ in short-wave

band (9.019 and 20.006 megacycles per second) and ultrashort

waveband (143.625 megacycles).

The ultrashort wave channel is used for communication

with ground stations at distances upto 1500-2OO0 km. The short-

wave channel communlcotion _th _round stations _n the US3R

territory could be assure_, as experience has shown, in the

greater part of orbit.

The radio-telephone system includes a tape-recorder,

enabling to record the spaceman's speach durin_ the fli ht with

subsequent reproduction and transmismion during the flight of the

spaceship above the 5round reception stations. The possibility

was also provided of radio-telephone transmission by the spaceman.

The instrument panel and the control board of the pilot,

s,t up in the cabin,are meant for controlling operation of the

main systems and for descent of the ship in the case of need by

manual control. Arranged on the instrument panel is a number of

needle indicators sn_ siFn_l charts, electric clock and a _lobe,

revolution of which is synchronized with the orbltinz of the

spaceship. The _lobe enables _ho spacem_n to determine the

current position of the spaceship. On the pilot's control ho_rd

_re the h_ndles and swltcbe_ for _ho control of r_£o-telerhone

sy_tem, temper:_ture regul_tinn in the cabin, nn_ o!_o for switchin,

in the manual control and brake motor.

..... °...... _ ........ Ill
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Special attention in construction of the spnceship

was paid to tho safety of the flight. Launching, of the first

Soviet spaceships satellites confirmed the highly reliable

performances of thcir _ystems _nd equipment. However on the

spaceship "Vostok" a number of _dditional measures were taken

to eliminate the possibility of any accidents and to ensure the

safety of a man in flight. This trend of development is fully

conversant with the main problem - to construct vehicless which

permit a men to penetrate safely into the outer space.

For the orientation of spaceship in the case of m_nual

control the spaceman uses an optical orientators which permits to

determine the position of the spaceship in relation to earth.

The optical orienter is set up on one of the illuminators in the

pilot's cabin. It consists of two circular mirror-reflectors,

light filter and glass with net. The rays, coming from the

horizontal line, fall onto the first reflector, and hence through

the glasses of illumin_tor pass onto the second reflector, which

directs them through the glass _rith net into the eye of the pilot.

With correct orientation of the ship in respect of the vertical

the spaceman can see in the vision field the image of horizon in

the shape of a ring.

Through the central section of the illumin_tor the

spaceman surveys section of the earth surface, lyin_ b_low him.

00000008-TSC03
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The pof_ition of the lonzitudinal axis; of the n};ace_:hi_ in

relation to the fli_iht's di_'ection i_ deteruined by ob_ervin_

"runnint_" of the earth surface in the vi_;ion field of the

orienter.

Fig. 2. The inside view of the pilot's; c_bin on

s}_aceshi !_-sate lli tc °'7o_tok",

I. pilot's control board, 2. instrur_ent p_nel _ith

[_lobe, 3. [_'V camera, I!. illuminato_" with optic_,l

oPienteT; 5. handle for orientation control of

:_pace_;hi}_ (_. r_idio-rece_w:r, 7'. fooH cont:_iner.
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: By using the controls the spaceman can _wing the

spaceship _o, that the line of horizon would be _een in the

orienter au a concentric rlng0 and the direction of the earth

surface "race" would coincide with the course line of the _rid.

This will indicate correct orientation of the spaceship. In !

the case of need the vision field of the orienter can be

i covered by light filter or shutter.

The globe on the instrument panel makes it possible

to determine besides the current position of the spaceship

also the point of its descent by switching the brake motor

at a certain moment.

I

Finally_ the construction of the ship makes it

possible to descend to earth also in the case of failure of

the brake motor - by natural braking in the atmosphere.

The reserves of food, water, regeneration substances

and capacity of power sources arc estimated for a 10 days

= flight.

Care has been taken in the construction of the space_hip

to prevent rise of temperature in the cabin above a certain li_it

:I
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with prolonged he utinf: of its surface durin_ the gradual hrskin_

1of the ship in the atmosphere,

Hedico-biological aspects of the m_n-in-spmcce flight

To resolve the question of a man's possible flight

into the outer space and his medical provision, the following

seemed necessary:

1. To study the effect of factors of space flight on

the organism and also to investigate the possible

form and means of protection against the adverse

effect of these factors.

2. To work out the most effective methods for providing

norm_l conditions of life support for a _an in a

space cabin.

3. To devise methods for medical selection and training

of the spaceship crews, and also a system of continuous

medical checkinc of the health stets _nd efficiency

of pilots at every period of the flight,

Each of the listed problems included a number of

individual problems, the study and resolution of which w_s the

constant t_isk during the last ten years of specialists in physiology,

(

q_
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: hygiene, psychology, biology, c.inical nnd !_rofeGBion_l medicine.

The investigation_ were made in ground lnborRtorie8 and during

the flight of animals on the rockets. Exrerience has been used,

accumulated in applied spheres of physiolo_;y and medicine, specially

in a_iation medicine and medical provision of submarines° Where

ever it waJ possible ground stands were constructed, which enabled

to investigate in laboratory conditions the effect on organism

of factors, active in space flight. The effect of overstrnins q

and their endurability by the organism were studied on centrifuges.

i" They reproduced accelerations_ similar to those during the launch-

; ing of the spaceships or their return to earth.

By means of vibration stands, heat and vacuum ch.mbers

and other installations the effect of other factors was investi-

gated. However the l_boratory tests, as a rule, could give an i
I

answer only in relation to the effect of any one of the indicated

factors on organism, whereas in the actual rocket flight their

e_fect i_ combined _nd simultaneous. Moreover in laboratory

condition_ the b_havior of life forms could not be studied under

the conditions of weightlessness. Therefore the nearest approach

to studying effect of space flight on the organism were the bio- i

logical investigations on rockets, which began in 1951. I
i

J

Scores of experiments were carried out with rocket flights i

of .nim_l_ to altitudes upto 450 km. As 8 result of these inveeti- i

gations an extensive scientific m__eri_l was obtained, ch_r_cteri_ing ]

reactions of physiolo_ic_l _y_tem_ and behavior of _nim_18 (dogs,

rabbits, rate and mice) at various period_ of _he flicht. C_reful I
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inw._::tit>'_tion of the te':t ,,niw;&_ both during the. fli:_i_t

aIld for _ long time :;ft,_t'th,_it' rotuml to c,r,_:thmn,l_ _t oo,_;ibl_:

to coi_i,_to conclusion, th,t cmldJtions of roci,;etflight:_

into the uop¢_" atmosphQric lager;; are quite '_;ati:;factorily

enclu_'odby life f_i'ns. Ch:m::e:,, [Li:_3'k,,Jin individu:_.l

phy_i_locical function_ duFin:_ the fli:-:ht,t:ero not el

morbi._ n.'+tuee,fre:iuently di._;a,oeared even durin, the

! experiment and were not detected there:_fter.

". ]Joy,ever, due to the briefness o the rocRet flii_ht,
[

_ it was not }?o,_-'_ibleto inve_tigate the biolo:_ical ef2ect of

such im:3ortant s_ace flight lectors, as "u'olon weif.htless-ed

: ness and cosmic r_diation. 2herefove the _ossibilitv, >rovided

in "1957, to use for biolol ic',l e".periments artificial earth

satellites wa'_;an exceptionally ira"errant ste_a forward.

The fil-t_tof the::e oxL_eriment,';v:as conducted on

the second aoviet earth satellite. It not only confirmed

and extended d&ta of the orevious biolo;:icnl te:_tq on the

rockets. For the first time i_ wae; _oc,qible to 9_'ove, th:t

the n-olon_ ed ut_te of m:i_htles_mes,_ ire.elf doc'_ not dintu-b

the r,min proce_;aes o!' vit:_l activity.

Biologic',l ex::e_'iment;_we_-e continued, oI_ the fir,:t

_ovi,:t s,,ace_hi_m-sat,,13itc::. The ro,_r,m o the:;e m,,dico-

biolo_;icnl inve,'_tig:,tion_:inc l,ld,_d;.nutlber o ;"new ,'rob] en_.

f
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detailed st_;,_i5 o_' the efft_ct on o;-c_Jn_:;m o_ _ro].onr_',_d

_:oichtlez_ness , tr,nsitionn fro_ we_i,.htl,:,-_:n_..q:_t_ over-

strain and vico-versat to inve,:tic:_te a- thoroughly ;_

Dossibl_ the biolo':ic:_l effect of ce:_mic r_,dintion. ,_n

iL1!]ort:_nt section of _he prour_m :_as the inve:_tiF,;_tion of

the operation _nd effectivity oF nystems for no_r_1;_llife

su!._port of man in future flichts a,id hi'_"safe return to

earth. For im,ler_entation of the I_lanned prod:ram the fir:;t

_oviet spaceships satellites carried aboard w',rious

representative of the organic world, from the lowest life

form:_ to the hi,heist vertebrates.

The use in experimenh_; of various: animal and plant

soecies ennobled to study speeiall_ fully ::_ndin detail the

effect of space fli_:ht on mo_':t diverse. _rocesses 8rid functions

of organi:_:ms. '/erv_e>:t__u:;ivc _,:_,_the ].n_."_o_-mation on beh: vior

and physiolo_,ical functi:n,_'= f the t_,_::tdoE:s duri_l,,7the

flight. '_he :_ni_:r_l:;b,_h-_vJo_• _,_s obse_'ved by means of n

_)ecinl 'fV system. "he _n:_ly._i_ of obt:_ined d:xta !r_s ._,h_,_._n,

that the anir,lniu not on]:$ fully r,_t:,ined th,_ir vital activity

in conditions of _rolon_ •'ed ,:-ei..htl¢,_;c.n,-:_s._,,-,_,_,'.u,b_;equcnt

overstl-nin_ but th_u.c _,._'o_o :_9rbi,! i:,dic_tions _:h:_t_;o_,w:r

in thei- maiu °_hy:_inlocie"_] ['unction:;. _ lnn_ _ :_n_'e:_Feful

examin, tion of the ,'_n. :_i;5 _ft_',' the fli,ht di_ ,_ot defi_,

any dp,,art_'e8 from no:'r_al.
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_,o:::iblo cffect_ o__ com,*ic radiati_.n, llulti;,le ,_,etho,i,

uued for _.c,:_olvin_,;thi_ que::tion, did not ,h_'ino _:h:_n;;(_:;,

t:hich could hav'_ b,_en attributed to ionizing radiation.

The resultu of medi¢o-biolocical inve:;ti_ations on

space, hip-satellites enabled to dra_s _ most im_',ort'.nt

conclusinn. It _:as rc'co,znised, that s)acc_hio flicht alon_"

an orbit below circumterre_trin! radd_ tlon belt.'; a[_.c;;ale

for hichly-organised s_ecimer of animal _'o,'id. !:e_ultn of

biolo!,icnl experiments ,,,el_eused fore resolving the question

on pou.;ible endurance of fli;-ht conditions by a man.

£}n the paul;3 of this, _nJ r_l_c,ot:_in:_ into account

re_ult:_ of in.o i':ItoFy inve::tig'_tions, the conclusion of the

>os_.ible flip,hi for a man _.;ithout a,%2 harm to his he:_ith

Prepa[:[tio/, of s,,,_ce;,_en.

The fir_.t :_ace fli_:ht cou]4 be accom filched onl[r

by a m:m_ who, recogn_sinc th_ enormous resF,on,_ibi!ity of

the ,u'oblem facing him, consciousl_. _ ;m_] w_luntr_rily :_>.-,..od

to {live nll his po_,.,er_nd Lno_,lo(,C,e, ., ..... ,

for the accollq_liuhu_._n' of thh; m_t_:_h_,nding £c;_t. 2hou:_ _,d;_

of ,5oviet citizens - _at_iot_; oY thei__ motherinud, of uo;_t

divet'::c aFes ;_nd _._rofes:_ion_, haw. exprec:_,._d thei; _ d_:_._i_-_eto
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_ccom;'!i_h the r__?ace flic,ht. -ovi,:t r_cic,Atiot_ _.:c._cf:_c_:._.l

_'_ith the probl_m of scientific_,l!y founded _,,J]eetio_ ,)' Li_.

flr_t npaecmen from the hulle numb_'r of de_iJ'ous ner._ons.

In s?aee fli;:ht the z;_:,nencounters effect of a _:hr_!ccomplex of external factors (accel_u':_tion, _ei_Thtle:_;:ness,

etc.), considezmble nervous ,_nd emotion:_l tension, l_equirini:

of a man mobilization of all his mo;-al and ph_jsic_l faculties.

l,oreover the spacemam has to rate,in high efficiency, ability

to orient hi,nzelf in the corlposite environment of the flight

and in the case o _,'necessity to take over the spaceship

control. ,_Ii thi,_:dete_-uined hich demands to the health of

the spacem_n, his _sychic qualities, level of his :Ten¢_':;land

technical p_e_aFation.

These quHlitie:_ are mo;_t fully combined in the

flyer's ?r.ofension. fhe activity of the fl_'e_ al:'eady

determine;_ the stabilit[_ of the nervous _._d e_oti,-_**al c.phe:'e

of the m_n, his hif;h will ,_o;_er, -_n,_.this in specinlly

imp,errant for the first space fliFhts. In futu__e cate_::,_r_;

of persons, t_hin$ _at.t in the_'e fli;_ht;_, undoubtedl.y :'.houl_

and could be conuide_ably extended.

In the uettin:; u_ o_" ._ _,rm_9 o? :_gaec_:_,e:;conv_r-_atio,_-';

w_,_r_ conducted with a .Zr;:_t numb_,r of _i]ot_, ,:i;_1_iq,!_to

' ''_" [- --;;_;..:_:_,___ . ..: _. !f":: ........ -:-:_.--_:_-_--_;.:_:a.u_:_.-r.c_::._, :_ _ ,_,, , ,,, , , , T| .................. | ......... --I[ h
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o_' this exri_li,(_tion W_v; %o dntnr_Lijlc, the, ;_t;_,tc_ o< honlth_

(|o_._iI_0.Int¢;i_,cdnfJ,.;i(_i_eyo_' 2o" ";t:A_ilJi..i;o < t_',oorE:_ninr.!

to individun.l f,_ctor;;, tyl,iu _i of th,:_fnrthcor_inn "]i;d_t,

to o._.tim:_te the pe:_ctio,,_; o :, I,at'iun,:er t!io ei'fc.ct of the;e

factoF_;.

'2he e':a_,iination was conducted t,ith the use of a

,|umber oZ modeun biochemical, phy[iiolo_ical, electroph.yc,io-

locical :_nd psycholo_ical r.|ethods and speci:il functional

tests, enab!inl to estir..l:_tethe reserves o__" the uain ]q<:rsio-

lo(?ical sy_-d:c,:_sof the o_'t]anism (itive:_tiu_tion in pre.:sure

chamber _:ith considei-cible _-:_.ref&ction o_" th,, ;_ir, :'ith

b_omctri(: "n'e_:_u "_"diff(Tenti ,I "n(! ox'jcen breathi'H_ at

hi_._h pressu-_e, e_nti-ifu[_e inve:_ti_'_tioi:s, etc.).

investication
Uhe import <qt :;t:::'e...._ the ]),qycholo:"ica_ _._i_'.'ct_d

toward dofiI:ing per.;ono with _h," b_:_t laer.lorv,uick thini.inl.;,

nctive easily-:u.itchin_' :,tteutio_i, cq_mcit_" for {uick ccquiring

of exact cnordinnted _ovementn.

As a re:_ult of cli:_ico-physiolocic:_l examination :i

croup vns forum, d, _:hic_'_b.,'Crm i_'!e_nt,_tie, of _ t_,_ci'_l

a m:::?.:___u_.,iuitatim, _ iI_ :_ul'f'ce :_:d flvi_b _ c,:;;_diti._n:'f:_ctnr:-:

of tl,,_,';uace f!i_'ht. _.i:_i_'itcni<'ouslydot-z't_iu:._ti.:,'4_-_:_n:d_'

o'_"individuc_l r,,_ct:iou:< of or_-:_ui:m_ to _ffuct o:" th ,_ i_it:;tcd

f:_ctoF_;.
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the fovthcomin fliEht, ._nd -_I::or,ractic;_l e::99rionee in the

u:;e of ,_.;qui0v.cr.t_nd in_;t_'um_ntc in the 5_ace cabin. Thi-_

pro!_iram provided for the :-;t_dy of Dt'i!Ici_.Io_ of the rocket

and space techni,.!ue_ con:;truction of _;Daceshi'_ .snoei,_l

quotations on a:;tronom:/, ceo_hy:;ics, fundg.mentals of space

medicine.

The set of special traininc_.s and toots included:

- flit_hts on planes in conditions of _:elt_htle::_ness;

- tr:,ininc in a model of a _pace cabin on special

t_'ninJn C ap_avatus;

- prolon ed _ta,_jnti_a _,ecial!y equi'_ped _ound-proof

ch._mber

- tr_ininc on centrifuge;

- parachute jump:; from _._lanes.

Durin: ° the ,;Deci.,.ltraining _,]ome ,:ue _tiou_ of n

manned spact _ flir:hh_ itl p:,rticul:_r those conneet,:d _',ith the

B_/rit_hment ,-,.." tho s_acelaan in fli.4_t, hi;_ c2.o_hes_ 3ir-

ro_eneration .y_;tci:i_:_._'crc.._,-_lw;d,

During the _l.'uv.,%'!i!_ht_;individu.ul roae [,_u:_o:

the u_oacomen _._ith the effect of _,t:i!-htle_me_5_ _qt_] t_':__itSo_t
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conditiom; o2 snace fliAit.

It vat: c':;t_;hli:_hed, th-t aJl tho ;_(,lectc, d :i_,.cc_,ie.

endure quite woll tim st::tc o" L,ei_;htles_ uesa. lloccov(:r,

it ,na_ shov:nl thc_t under the _v,_idifiions o[' _,oi,qhtles::ne:;.',

laatini_ upto l_O aec. it iz _uite pou:'ible to tt,ke fluid i

semifluid aim soil ,_ food, il,i_,l,.'_ient:,tiolio ¢i._e coo_dinatin!z

acts (wyitinv:, _)ur)oseful uove,aent:_ of hand), _i,',intenance of

radio-com:,_unic;,,tion, reading, a_ _e!l "_'" visual ori{'nt:_:tion

in space°

'L'P:,iniu,"in the ;_iodei of a s,_ace c tbill c_nd on the

•,.neciul training; app:_'r_tus vas conducted in orr!,_'.."to st_:d5'

the oqui?ment ,nd inst,'ui:mnt:; o? the c:,binl ,_:rformin_:

ver_ion_ of the fli!;ht'_ ati_iun:lel_ti :tdli'.:t:_tionto i)ci_,:

ill t}i,_ "e.,.l:_:vtce cabin. ,3,mat_'ucted for thia :ur:;m_,, ",::,.';

a speoi;,l tr;_iniu C appav_tug-:=t,md i which by t._ean_ o_"

eluct_,ouic i_itato1'_, li_d,? it po;_:_ialc co _-e;_[-oducc ch:_n '.'_L:i

co_'_'e_,on(linc to tho:._v in the fli_ht. "!h,"act_ou: of the

pilot co_re_.)ouded to tim ._'_:;_! om'_<_i ?tv'_ _ '.'_r," i:,:it:,ti,,:u;

o1; emeru,:uc2 £ii:Tht._ -_ud trai.n_in_ o.i' ::r,:_c,_m_,l_ in :_cti,:_:.:, lo

be ta!<m in r,. -_iLuatio_' likt' t_r_t.
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The r,_._i_objrct of inv,..ti,_-,:i_)ns,,duri:_; the lone,

confine,_ent in t;L,.., :_?nci_]l_1 e,iuipi,ed c;nunJ-Proo/ cha::Lb,.r

:._:_dete mim_tion of _he nervou:_ and poycholo/:ic,_.l st_i)ility

of the _cemnn during its; vrolonged confinement in i:;o3_tr-d

_pace o£ li_:_itod dimen:_ions, in colitude _,_'ithno extern.'Al

_timul:_nt_. In this c:_e the tir_e-t',ble oj the; d:_Sr:_nd :_en].:_

were arranyed :siuil_..r to tho,_e, _:hich v,ould exist in the

re '._.Iflicht.

The zre'J.t spher_ of phy_iolor;ical inw_;ti!,.,tion_,

as well ns the. s oeci,_l ps.Tcho-};hyniolocic-,i _,_tho<l.;en:J,)l,:d

to def:ne ?eoi>le ','it}_be:-;t in<_ice': i:; occur,uc_/, cle-r

implementntion of asoi_nm,_.nt"_, h:_vinc "' ::_o,.ect-._blo e_?.otion-

ally-nervou:.: sph_re.

In the tr,i:,.i:_, o:: c_nt'ifu e, i:" h,:"t cha::ber t'nc

determination ":_.: u-_,_eof in,livid:u" i cndu:" :_ .: _:!I._ -:c, :.,.H

Of oo_:,r_,:'_on'_it_e/'i'c'ct::,th-oir ini'l';rn,.:e " ±u ie_ on

course of the main physiolo_:dcn-! functin_,r'., _u_-'.ti_,:;.._:c.r¢

decided of enh:mcin, :.t.biJ._.ty of o:" ':_'ni:_to ._::,r. t'_r:

of exteru;,l "-,:" ..... ti,_, _ ' "

fixe,!, th t th(: ::_,_.co:i_n__'o;:,:":_:!:i._'!::_t bili,..° ....i:: t

t,:,st_ib_tt_:r .,.,_.o.,, r;;.

shed :;ore(._ :;co!'(, _ ju,, . _!_,, h_;:;i('i :." -i:.i..of __:'

. o
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c:'.erci._,-. ._'he •l:,:med r,_inir:" ,_:,:_crnduct_¢] t:_ _vjg finto

con:_ider:_tion _he in_;_ivi(!ual charactori,:tics in the r,hyrieel

de.;elopm,:.,l_tof each t.paceglan. The _ornin? eMe_ci-;ez wo_.e

cun(ucted daily for an hour ,_ith the object of c_neral phy:_ical

prep:_r_.tion. Yhe nhy_ic:_l tr:_inin,_ war directed to enhnnin_

the st:_bilit:r of oz'V:_nism ac_inzt the effect of acceler_tions,

develoging and perfecting" habit of free contrc_l of the body

in spacc, enhancin,_ the capacity to withst:_nd prolonged

physical attain.

The ohy_ic:_l trainin_ v,_s conducted under a constant

medical supervision :_nd combined specially selected gymnastic

exercises, ga'n s, divinc, s_-_i_'_',_n,' "nd exercise_; on _pecial

;-_"]);_]'CttllS•

On COn ']'_tio,_Of the _,,cci:_l tr,-,inini-:progr_m direct

or,_ur._ticn _,_._,,or,,_ni_:cC to the fo_thco;_ini_ space fli_'ht.

2hiu included:

- :_tud_: of fli_4at :_wi_u:_entz, !andi_c :_rea m_os

-i!otiu_ iu_tru_tio_, m:_intenance o±' rn_i,i,-cor,I_u-

nic_,ti'_m, ote.;

- study of omrr:iency rntion_ , their u_;e in locality

after l:_ndinc_ _:tuO_ of r,._dio be:_rinc _y:_ten_, etc.;

- t_ ts on ccntrifuze in :;_,acc :q_i_ ot the pe:_k of

expected over:_train ;
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- prolon_:_d testa in the j;_odel of s,,ace cabin _lith

the u'_e of nll the life supI_ort _ystems.

_n a re:u_it of the educ:Ation :,,ndtruining _sork a v_roup

of spacemen ready for space fli_:ht ::a_;n_lected.

'IzFht-l,,_.]o,"_ " • Yu. ,_..Gagarin wa_ selected from the ::roup
of spacemen for the first in the world manned s_,qce.f.li_ht.

A remarkable _oviet r_an Yu. °_. ,_agarin was bo_n on

the 9 of hatch 1934 in the f'-;_il,yof collective-form we kere.

.Ais dream since lou:_ _a:; to become n pilot, i[avin_T finished

in 1957 the Orenburc avi;_tion Jchool _nd obtained _ licence

of fichter-piiot , Yu .... _ia_rin serw-d in on,, of the sections

of the Armed _",,_rce;:of the Soviet Union. ,,t hi,_;insistant

reque:-t he wa:; inclu<_ed no one o the candid;_te_; for spacemen

and pa:_ses succes:_f_,!ly the :_o],:ction. in the 0reparation

of the _roup o.:"th<_ _)acer!len Yu. ,_. ,h,,garin w::s one of the

best.

Yu. ,_. ,]a:_c_in h_'_ fully ju';tified the hil_h tru:_t

to be the fir_;t in the: Jorld pilot-co:_mon!_nt.

The fir;;t ::::,r_cefli_dht.

"2h,:, t_u_ce,_hJ,_ "Vo,_tok '' tookof_ on the 1;! o_" ..i_ril

196! at 9 hourt; 07 minute:; i.o':cow time®

'fh-ou['hout hhe ,._},,i_ p_r:iod of l;,unch',n t]l(3_ilot-

.7
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uith the ooatrol center o.: t_e f]icht. Durin_ this

period the spacem_u f';it perfectly _;ell. ]|e clearly fixed

variations of the overstr in nnd the ::;epnratioh moments

or the carrier-reciter stace::. '_'henoiue in the sp_-Jce c:d)in

was no, above the noise i:, the cabin oi: a jet plane° iven

durin_ the period of lavnchinc Yu.A. Gacarin could observe

the. e:_rth in the illul_inators.

Control of [,he :;hip':; equi_)ment, orient:_tion nnd

descent ,_as autom_,tic. IIo'-_ever, in the case of emerFency,

the spaceman at hi:; own wish oF on coumand from the er._rth

c_n take-ovel" the control of the spaceship, deteri,line itc

position and land in a selected area.

'2he _,_elFntles._n,..... _.;,,u_felt _._hen the s_)ace-ship

entered into the orbit. ,,t first this stc:te was str;_nce

to the spacemc_n, but so, n he bec:_me u:;ed to it. _2hrou 'hour

the whole wei_;:}',tleE;_:ne,_;speriod Yt_..,. daC:_in felt quite

well, his effici_nc,v w:w; fully ret'_ined.

In accordsnce _*lith .the a_;;i :m_ent and _he flight

_)ro_v:_m he w,_tched the p_r?or_v_nce o • the _hiper; equi_ment_

maintained continuo_,_; co_,uunicc_tion by ra_io telv_hone ,u_

tele_;raph with the: eurtb, cou_]uct(_d ob:;erw_tion_; thv,_u_h

illu_inator :_nd o_tic:_l orient_tor, i:_:ule report_; t(_ e:_-th

a,),;recorded the dc,tc-_of the ob::,:rv:_t:ion_;into ]oC book and

tape-reco,_d,:r, took hi(; [,leal5 and ware'.'.

00000008-TSD04



P

L• i i i

- 702

';'heearth's surface w_<_ clearly visibl_ froi_ altitudes

upto 300 hm. _hore line_;, big riverl;, ._;urf_:ereliof, forest

masses, clouds and shado_;_;from clouds were clearly defined.

_Jhile flyin_ above the territory of our country Yu. A. (_agarin

saw masses of farm fields.

The sky was absolutely blach. 2he stars were

brighter _nd note clearly visible, than from the earth. The

earth has a beautiful azure halo. _he coler_ at the horizon

vary from pale-azure, through azure, blu _, violet-to the

black color of the shy. On comin_ out from the shadow a

bri_ht-oran_e color soul be observed at Lhe earth's horizon,

_:hich thereafter chan;ed into ull the colors of the rainbow.

The automatic orientation _ystem _u_s switched at

9 hours 51 minute_. ,_fte7 the exit from zhadow the system

searched for and orientec _ the ship on the sun.

At 9 hour_ 52 rJinutes Yu. _,. Gagarin, flying iu the

are_ of Cape Horn, tr:msnitt-d one of the me_zales about

feelin:_ ',_ell:n,d about t}.e nor_:v_lperfor_:snce o[ the equipment.

,,t 10 }v_u:_s15 _]inut_::_the :u,tom_tic pro<r:,min!_

devi-e i_,_ue4 co;:_cv_ f_" the Dre_a_,tion of equi-ment for

switchin_ on br;_ke _otor. ,_t this _oment the spaceship ,,:_s

approachin:_ ,_frica and routine me_ cage w-_,_rec,_iv_d frnm

Yu.._. Gagarin on t.h__ cour_;e o:" the flip,hr.

,_t 10 hour;_ ;5 uinute_ th_ br:_k( H_tor _mu swi_ched

00000008-TSD05



!

P

i I
- 703 -

on aud the space_hip chanced its path from the orbit e:irth

satellito to the de_;ce_t tr,ujectory.

At qO hour:3 35 minutes spaceship began it_ _ntry into

the denr_e atmospheric layers.

Having comoleted the fir_t in the _Jorld :;_ace

flipht uith a cosmonaut on bo_rd, the :_pace,_3hip-satellite

"Vostok" lv,nded in orescrib_d _,rea at IO hours 55 miuutes

lioscox: time.

:,fter hi_) return from _pace fli-ht Yu. :_. Gaf;:u'in

feels very _ell. ,_'ndisordcr-_ ,,ere detect_;d in his health

statei

Tho fir_t iu the hi_;tory of manhind s},ace flight,

accompli:_hed by _oviet cosmonaut Yu.A. Gagarin on a spaceship

satellite "Vostok", enabled to dra_ conclusion o_ enormous

scientific :;i_mificance about the /tactical oo_,_ibility of

a m-_n-in-_;paco £].i_-ht_. It h',_;sho_,,n, thlt :_ I_i_lic:_u nori_lly

enchlre the conditi,_,.i_ of :;pace flij.ht, orbit_l entry an_l r_t::rn

to th," e'_rth _u,,-f:-,ce. This flizht Jian _roved, th-t in

condition'; nf wei_htlec,_nesc _: n',n [hilly retain:; hit_ ef_i,i_u_cy,

movement coor4ination, cl:_,_rn_ _ o" tb.ini_inzq.

%'h_ f]i_ht li'_:_provi_[c4 e.':t,,',:_elyv-!u:_'b;+_ <]_ta o:i

the con: _-.i'uotion :'ll<] c'qui_-_,l_lcnt -,e.,,i'c_rI_lance o." %]-,-- _;f,:__c,,_>hi_;

,_,,,;.qiich_ i _-,,,,.,e,_u,<_truetien_ u.u,q fotln,l,;d, t-':,_,'_ _,, .,._,, confirNmi.

" ' 'fit- ....................

.. t . o , ,, _ , _ ?._ :
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,,i_o confirmed ,,:_:the -'_lihility of th _ c_;,_-i,r-rockvt

_,nd conntructive p_r£ection of t}i_ '_;_nc,,_hJT._;:_t_]]it,'.

Hence we h:_ve the me,,r,::for a m:,n-in-,_;pac_ fli!'ht:_.

The fir_t m;_nned _}_::,cefli:?ht open:; out a new -

op:_ce ere in the hirtory oJ m:_ni,:ind.

'2he tif_leh-_z come to i'.utinto practice _>roject_, ',:hich

previou:_ly seemeJ fantastic, - ti_:i°:to construct eztrnterre,_trial

:_cientiric ut_:tions-lnboratori_.n t :_pace voy_,!_e_ of a man to

the moon, to mar:-_, to vei_u:J :_,ndother hlanets of the nolc_r

_ysteu.

'{he net, :_o_c_ er:_ ir_ the h=._:tory of ,-_,n[:i::d- i_ the

era oC colo:4]_i expansion, in the sphe_r: of life :_nd activity

of m,',nLind, era of conquest by :{m_tn of the circumsoiar snace.

"l_ravda '', 25 :_T,ril 1[)61.

Gener:_l meeting of the ,,cadem:: of uciences

U._SR, dedicated t,_ the fir,::t _[c_ned ,,_ace

flii_ht.

*.,gener..l l:i-etin!,_o t!:e _c:tdeuy of .,cienc_,s U_!_

w'_s held y,_tcrd;,<; in the i.o_cow Club of _cientiut_,

d_dic:,t_,i to the m:_nn_d ,q,'__Cefli;,llt.

'£h,,' ._ntr_C,'uctor:; :_mech v,a_,r,l,_,:eby _i. V. _,-Idy_:h,

the _,,:.wl>*elcct('_! i're:;ident o; the _c_tde,ay o _cie_cm U,,_i:,
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_nd ,:m_ u;_m01y creetcd by all the T_re_ent.

Speech by the Pre::ident of the

,_cadem;l of nciences U_A_.

Comr:_des! On the 12 of -pril 1961 the whole uorld

witne_med an outst:_ndin_ event in the hi_tory of manhind -

the first in the _ot-ld space fli_;ht of Yu. _. Gagarin 3oviet

pilot-cosmonaut on a _oviet cpaceship satellite "Vo_tok".

This event marks a great lanm_rl: - penetration of n man into

space.

In frontof mankind now opens out nn extensive

prospect of space fli_;ht:_, mnstcrin[_ of the .'_ol,_rsystem

planets and the :_tudy of the univer:_e depths.

The successes o the &oviet 5nion in the mastering

of space are recognised by the whole '_orld,

On the i_ of uctober "1957 the -;oviet Onion launct:ed

the fir::t in the _,orld artificial e:_rth [_atei3ite. in

I]ovenber 1957 ;_n_ in i,ay 19.58 th," second and third e_rth

satel]ite.'_ were l_lanehed.

The lasnchin of the,_c :;atellite_ I_i4 the found<_tio:_

for _2;tematic space _nv_ti_ation_ enableC the _,)_i_t

:;cienti::t; :nd de;;i::n,'r::to be!:in _:ettin_ _.,._,_:rf,_,-_ _m,-

in-space fli_ht_; and o_en_:_ t}w ,,o .... ibility n_' i_t_rplanet_ry

!._i_:ht from the start the work of _oviet scientists

...... i i.................
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and deJigners was directed tow_ra the constl,uction of

powerful carrier-rochet_, callable of plac_,_i _nto orbit

heavy statellites and to accomplish _pace fli-;ht:_of

l_ri_e objects.

Only due to construction in our country of powerful

rocket engines, very pr_ci_e sy'steu_;_or the control of

rocket flights and high con_tructive Deflection of the

rockets themselves w_s it po:_sible to progress ra_idly in

the r]asterinc of the outer space.

1959 was marked by further forward steps. Soviet

Union during one year has launched three space roc_e_s. The

fir._t of thes_ became the fir_:_tartificial planet - satellite

of the sun. The second "llon_ a precisely calculated trajectory

reached the moon, brou;_ht to lunar surface scientific

instrunent_ :_nd delivered }_ennant of the _oviet Union. _he

third ,)laced automatic interplanetary station into lunar

orbit and made it possible to photograph lun,r surface, never

seen from the earth.

The flight of the:_e rockets indicate_ high perfection

and accuracy of the Soviet automatic control _,v:_tems,perr:_i-

tting :_utomatic pl:_cinc of the la_t roc_,.etsta_es into

prescribed trajectories. The im;_Icmen_:_tion of the_;e

trajectorie_ re<!uired imp:,rti_,__ to tho last stage v_lo¢ity

of about 11000 m/_ec with accuracy of u_to 5 _/_ec _,_,dto

!i ..... _"-:<_-'-- ........ o ....:,:......... _...... , I I A_' _A
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give the initi,tl di_'ectio:_ of the flJ:';ht _,_ith at,rut:icy

into a £_w snl_ul:_ secondn.

The next s_ep on the _:ay to penetratJni_ it,.tothe

depths of the outer sD[Ice 'rn:_the launching in the &evict

Union on the 12 _'ebruarv 1961 of a venunian nrobe, in

this c_:_e ou_.• scientists and engineers urged a new principle

for placin c a space vehicle onto the interp!anetarlY" way -

takeoff of controllable rocket from aboard a heavy earth

satellite. Th_s takeoff opened out new po:_sibilities for

the interplanetary flights, _'_ince in this case the need

is eliminated for ._electinl_ definite period for the moon

shots, there is the possibility of l_unchin c heavier space

vehicles toward venus and other planets, the re:;trictions

are eliminv.te_, connect,d :,ith the fact, that uot every

takeoff point on earth is si_,_il:_rly suitable for realization

of the flight,

Development in the sphere o£ rocket techni,_ue

enabled scientisto and de_i_ner_ to begin conutruction of

spaceships satellites for a m:n,ned s:mce fli<hts. In thi_;

they had to overcom_ difficu!tie_ in re_olvin.< a nur_bcr of

most compoE_ite scientific :_nd technical oroblem8: con:;truction

of automatic orientation _yst_s, _Tpecial (|_vic_:_ for hich

accuracy of prescribed maneuvez o$ the soace_hip in o_'bitinc

(velocity decelleration of trajectory correction), con: truc-.

tion of a reli:_bl, ._::_:'.temfor ,|oseent o_" th_ c,,_:,c_shi_ to

earth, the*'m_l c_ntr_l, rcl;enor_tion, conditin, Jlq_ _y_l,e_,
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OT_,aceroc_,-t_;h_ve b:'ought to us the d,t:_, ,mr,tt:_iu-

able for centuries, o_ the -_ro:,erti,_.',of remote outer

space, on th_ absence of lunar magnetisu_ _bout th_ svrface

Of the ,thor sid_ of the mooa.

inv.,_3ti_ntions on sc_te!lite_; "_nd space rocaet_ o_ei_

out fu:tiwr ,-.e.ter ")rooi:ectsin the. study of circumterrestrial

_._ce, lariat_ of the se!:_r systeLu und re:rote de'_ths of the

universe. Gonct__uction of :;:_tel]itec- c,strouomic;_l observa-

tories will enable to obtain ::9w data on the _,lanets, sun,

:3tar:;an<] nebulae, wil] open new possibilities in astroDhysics.

_"_ace rocket:; will deliver nutom:_tic _;cientifi¢ station{) to

the mo_r_ :,,nJthe neareut _lanetc, o tlm sol: r syc_tem _indwill

T_ovide n_t: i_Iform_'_tion:_bout their' structure and _'hysionl

uropertiec_. The pos_ibilit_.' i:;b_in:,_op_ned for the study

of life for:,v_i:_ the new _o3"ids.
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•,flow :+,_eto o',e:: the ::cner:l _aectin_+ e the ._c.,_emy

of Jcienc,___; U_N, de,,ic_,.t_,!::o the fir_:t m_,n-in-::pace f!i_']:t.

: I

•herenfter the ucier, tist_ listened to re:_ort of

•_I+" "r)l't'_*GV0 V . +_¢adm.l_cian ._.:_......., . o_. the _r_l,_:_r_tion of _:;an-in-

_pace f]i:_ht. "he ._v._e;d<._r :.i'_;(, '. brief hi:;to_ie!_l _,",-'vie _

the v_rti ""_'_ 1'+:_ue}'+<l__,..... ' ,_ z',,ei +'!5_ + _,+, -_+';:c,-'i_.,('d......... ':hr-, ,',, ,..,_-,_:_. ,

.:i,'ni,'ic',nce o +h_-, fir: t "": ::_bt:,n _u_t ..oriel ',rti_'Jui ',_

' " + " _" _1._" O',I _¢ , _11e':'_'ti_ u+,t+lZit,. . i_: +..h_, i:-tve: ,;_;+. t+ ...... o. + + +" : ,;,e

hi;'h ,+,r,ii+++ ,-,+"
_;_ + -- _'t' r +'" "C++# i+_CO++diN, :++i'] >+_+tte+" :;i++:+;_+'ll+;s !_;

• - _ _ + _ a + + o +% - :_ , ,+ ,, . + 0 + + ,, - .... + 0 -_, ./+
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Con mo__ unc ove r_.it :: rl'j:;,t,e r,i c :.i.

achievement:: o_",Joviot _cJc,nce Ja th_ _T_hero oi' _ce

physics.

_e_i,:nin[: fr,nu the :_ of O:_ml:ry 1959, in ever},

fliL;ht of _oviet _;pccr' roch,.h: r:,di;ttion_-_;_ inve::ti:::_ted

at gre:_t di,,;ta_.ce_fror.1the e:_rth. Detects6 by _oviet

scientists the so cn].l,-dexte?Y._:lra(;i:_tio::belt o:; the

es'_th was inve_tilcated in detnil. _tudy of th_ com:'o_ition

of particle:" in the zones by mc,an_ of vnriou_ ccintiilution

nnd Ca_-dischnrzin_: counter:;_ carried on satel!i%, s :;:LO,nT:_ce

roci:et_;,m:_de it __ossible to fix_ theft _;h*ext_'r_ni ::one

contnin,_-_elect-nnc: o? con;;i(_e":ft)l," en, r_::¢u _r.o _- _il]i,_: of

elect_on-volt,_ au,4 ever: hi' her. ith ',lec"!_r:.'cJ_m the:z

huil:! up iu th" _' _" of _""_';;.e±±, _, :: _:;c":,_,l_,, :_ hi"'h-in;':_:it7 oi_'ciul'

:_-rr]ys. _urin- the f!i::h:,o' v_nq:,Jun l_ro}_ (1,_i:...._i'mt_,'_

_'-s mrlde of the ,q-¢_,r;i_'eencr_:y o2 t_ie_e ,,-r:c_r::t 50 to hO

tho_mtu,ld i:m from tlv_ e_rth c?nter, c_,,,o:'}_;:_':m_t 130 hi3o-

e1(,ctron-volts. This _nngPitu,]_ v'_rJ,'d ]itt]_ _ill. ;!_,c_'ii:°_

ill distance, v,hich enab]e_" to 3U,',:':"_ ti_,_ th_-_'_i :_c_h t"_[

ener_:y npoctr_an of (_lectro_, in this recion.

O0000008-TSE01
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_ven th,_ fir:::t inv,__ti_,_t±ol:_ h_vc ;_hmm in_tabi!ity

Of the _xte,r_al r,_.diation ".one, zhifti:_, o_" int, n::it:,,pe'_ks,

c_,nect_',, _4ith mr,:netic :_tox'u_, ind_cc:_ ],2_thr sol_,r cor_0u-

:_;cul_r fl.uz. _'he i_ _t n_',,,_ur_l_nt:_ f_-om the ve_.lu:_i_n probe

in inten:_ity, th _ outer boun_]a_'y o1" the exte.-nal _,one uith

calm state of magnetic field rem_iu-! practically invariable

for t_._oyear's both in inten_'_it[_ .'._ndin spatial arrancemeut.

Inve;_tigations of the la,_t L,e:_..::h:,ve enabled also to plot

,_ r,_odel of th,_ ionize_! gaseou_ enve_.o_e of the en_-th on the

basin of e):pe_ime_-t_l d,_ta for a period, neare_t to the peak

of the solar" activity, uur inve_tig,gtion:_ have _hown, th:_t

nt altitudes belo,_,,thousand km the r:ain role is of atomic

oxygen ions_ _:hereas from altituden_ between one and two

thous[_nd km in ionosphere the pl'edor_inance is of hydrogen

ion:5, i'he extent of the outer most rel:_ion of the ionized

gaseous envelope o__ the e._rth, the so c:_lled hydro_zen

"corona"_ i_ ve:%_ _,:re,_Jt.

Data _-oeessing of measurements, conducted on the

fir:_t Gorier s]_ace rockets, h;,_ shown, that at altitudes

aporoximately 30-75 thou:_:_nd hm beyond the external radiation

zone is a flu:._ of electron:_ ,,_th ene_<_i_'3 above 200 electron-

volt:_. This _e_'r:xitt_d to :_s_,ur:_eexistence of the. third outer-

meet zone" of ch:_rf_e_ ,o._tic]e, u'ith h_lh flux inte_:_;ity, but

O0000008-TSE02



Im,er ene,'gy. _,ft,_rthe launch_g in l,arch 1960 of

,_[,lericanapace rocket "Pioner V" d:_t:lwe e obtained, which

confirmed our aonumptionG ,_bout the existence o_' the third

zone of charged particles. This zone_ a_parently, forms

due to nenetration of the solar corpuscular flux into

peripheral regions of the earth's magnetic field.

Ne_! data were obtaln_o in relation to the spatial

arrangement of the earth's radiation zones, a region was

detected of the hi[_her radiation in t}%e southern part of

Atlantic Ocean, _._'hichis connected _lith corresponding

magnetic earth anomaly. In this area the lo_.terboundary of

the internal radiation belt of the earth comes down to

250-300 km from the earth surface.

The fli_hts of the second and the third spaceship-

satellites _rovided new data, _._hichenabled to compoze

di_;trib1_tion man of radiation in the intensity of ions abow_

the surface of the _lobe. (',-'hespe'_ker showed this map to

the audience).

For the first time currents, induced by positive

ions in the composition of solo r corpuscular radiation, were

I_cordod outside the magnetic field of the ea-'th ;it a dist:n,ce

in the order of hundreds o[" thou._:uld:-;I:m from the e:_rth, by

meg,us of charged ,_)s_tie].es.t_tr,e-electrode trap__;,fitt_'_1on

the i_ovicl :5)ace rochot:;. _-Deci__lly on _"h¢ venu:;ian ;___ob_,

o: _ _ o _J_ _ "._ ..._/:i....._± _ _ \i_,,,,i._._.....=- _-, .......•...............
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_ 2_ _traps :_e_e _,t '_:_ ori¢_nt_:_ion _ nun, nne of _ n.cn ueant

for rpcordir::,: of nol;_r co:,-_)uscul,_r radiation. On the 17 of

February, durinr" communicutinn session uith the internlanetary

station, recordinr: w,_s made oi its passage through con_ider-

able fl_x of corpuc_cles (_,ith density of about IO 9 particles/

sq.cm oer second) T_'_• .L, coincided v,ith the observation of

magnetic storm• There ty?e of _;:3eriments provide the poss-

ibility for fixing qunnt;tative ratio bet_een the geomagnetic

disturbancer _nd int,_nsit7 o" nol,nr corouscular flux, bn

the second _nJ. tLird _. c-_.,,_ac. p-satellites quantitative Gtud_ _"

was mu(ie o:_"the radiation danger, caused by cosmic radiation_

beyond the earth's atmosphe_eo _he s_13e _ate._lites were

u:_ed for the che_ical comnosition inve:_tigation of the primary

cosmic radiation. '2he ne_.:equipment, carried on the space-

ships satellites, included photoemulsion device for exposure

and development directly on board of sp;,ce_',hip a st;_ck of

thich-layered erlul_ions. 2he obtnine_ dc,'_, are of hich

scientific v:_lue fo_" e].ucidatin_" biolo[°ical effect of co._i.,ic

ra_,ic,.tionS•

Technic:\l _2_ghlcms of tho f_.

p_-obleu_, _hich en,:u__',_,_ t:,_e_,nu_:_,i:-_ ce f!i_:ht. _-i_i,.ri]_

it ,.,::_:;nece:_;:_ry i:o rea:o]ve the _i'oblorl_:,_n tl:e _let!_o<!:-_for

the placing il_tn orbit of' :_ he:_vy s,_:,_ce:_}_i_,uhich re,luired

O0000008-TSE04
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oo__erful ro_:ket _.n rock,. ,;e h::d. iio_1,_vek" it ',:al_

_n_:,u.A_ 1,'_nt to iJ,lpart to the _oace'_hip velocity, exceedint:_

the orbit'_l velocity, ltii_:h preci,_ion was also r_quir_d

for the zpaceship's enterinc into a prescribed orbit.

It should be kept in view, th:_t de1_and for accuracy

in orbiting _ill hence increase. Thi_ will require trajec-

tory correction by means of special propulsion sy_teus.

_dded to the problem of trajectory correction is the proble

of directional ehani_;em_neuver in tile flight path of the

spaceship, i'hemaneuveres could be accomplished by means

of impulse,'_,tr-_usmitted by jet engine at individual specially

selected branche_ o_'tr_ectory, b_f means of thrust acting

for a lon_ time, to buil_ up ,_hich the application is m_de

of ion entwines or plasma jets.

As an exam_lc of maneuver it i::;po':sible to point

out tr_nsition to a hii3her orbit, tran,_ition tca lo:_er

orbit, entering: the dense atmo_pheric layer'; io deceler_tion

and landing in a proscribed a_'ea. The latter tv_e of

maneuver _,za:_uned in the l.::,.ndi,_gof boviet sy_ce:_hi_s

satelllte_ _.;ithdog:_ aboard :_nd in the l_,.ndin_,_of op.ne_hiI>

satellite "Vostok".

To acco_,_pli:_hthe msneuver, implement:_tien of e

nu_b_r of _ile_nt|rement%__,nd other ai_,s it i:.neee:::;,_r2" to

en',_ur,_the' stabi].iz_.tion oj the space:dti_ snte.l]ite an.! its



orient:,tion in _,;p:,c_,maint:_ined fnr a c,:_'t:,i_til_e

interval or chnn!_ed accordin!,_ to pre,_cl-ibml pro;_i-t.tt.%.

Passing on to the problem or retu_'nin_ to earth, the

speaker paused on the followini: que_tionL_: w_locity decele-

ration, protection from overheatin[_ with th_ move_'_.ent in dense

atmospheric layers, ensurinc l_ndinc in nrescribed a_ea.

Deceleration of spaceship, _'e,uired to .{uench cos_,ic

velocity, could be is[_lementcd either by means of a special

powerful pl-opulsion system, or by brakin[_ the vehicle in the

atmosphere. The first of the[:e methods requires very high

r_:serve_ of weight. 2he use of atn:ospheric resistance for

dec(.lerntion :,_ake_ it po_:_ible to manage _:ith comparatively

low additiunal uei,_ht.

'fhe set of problems, cnn_,_ect,_d _;ith the development

of protective coatin;_ with deceler:_tio[ ,)i_ v;'hicl,, i_'_the

atmos_hc-re :_n4 ent_'y v:ith over_t_',_in be:lrabl,, for a hu_,nn

orc_ni_:_ , i:_ :_ very cm:_}_o_vlte scienti_ic and technical

Viiiorou:: deve].op;;l¢,nt of t!_c,::_:_ce mr,licit_c z;et ,_,

the que,:tion of biolopical t_.le_mt_':{ :,,'_:th,, b:,_ic mcan,'5 of

_edic:.] chechin[_ and scieuti-_i_ medi¢_,l inve[_ti_tion durin C

the flight. The _e of r,,dio-tel,,_1,.t_'"7 it_p.:_e:_.u :_ci[ic

imprint on the mrthn(i;_ :,_d techni _u," o:' _m4ico-bir_lo-"ic._'_l

[
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uhould have vel'y io_'_'ueiilht, _.;m:_!!.overall dimen::ionc,.

its power con:sum,ption should be ,,_ini,_lu,:i.looreover the

cquipment abo_'.rd should h:,._ve,_-:t-_ble--_rforr:_.ancein _ro_.ul:_5on

br:_nch :rod _._i:h desce_It_ vhen t}'..PvibF_tion:3 :_.d ,_ver::tv::in_

are active.

....._.... be v_ry .".,:'.'-:all,e,';tim:_to_ifor long .!

zex-vice. '-he.v _:hm_].d not c,_u:;e nny inconvenience to the

S,D_C O |'_:.%11,

'_-'h,-_ ".'id,_spre;:d:_i_ic;:tion o_" r ._,iotel_netry in

space medicine fo],ce_ the inve:_tiF,;_tor:; to pay _erious

attr'ntion to co.qstruction of e-_ui:>ue_t, :,n,_' al:_o to coo:_-

_in:,.ti,on o.? the volume of _.equirm] infol'untion "_ith ea_:_e_ty

of r:_dio chaunel:.._. _ince the _e_:_ ,_robler_:;f.ncin/" n_,:_ce

medicine will l'e::ult in furth_I" deepenin[-of inw,:;tigatinn.q ,

in the n,'ed for co_,_ider;._ble i_:cre_,lent oi" _ecorded _:_,_':_mete_'::,

introduction _._illb,_ r_qui_,:.i _.or :_y';tems, memorizi,,_,

_l_fo_'l[intionand met}u_d:" o? codinf,'.

O0000008-TSEO?
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th_ f]i!._ht durotioh efl'_ct on ,q man, the nrob]_l +_r+'+++_

1)einl_ re_olved of _ontrol].ed f].i_4_t, _ntry into dem:_

atmo.qpheric layer:. :_n_ sc_f_ r_t_rn to e_,rth. In ccn_'_nrison

•lith this the flicht accom:_li_hed recer_tly in the U_,,_is

of low val_te. It could hsve been o? _icnificance as ell

intermediate v(;r:;ion for the checki_,C of a man's st:_te

in acceleration, _ith overstrain d_rin:i 4_ocent; but after

the fli.,;ht of Yu. ,_. Gazarin there was no need for this

checking. In this ex eri_,_ent the predominance was of the

sensation element. The only value of this fliuht c ul_ be

the performance checkin£_ of the systeI:,s for entry and land-

ing, but, as we hlve zeen ch_chini_ of si_ilar systems,

developed in the Soviet Union for more composite condition_,

was reliably carried out even before the firc.t manned soace

flight. Thus there c:_n h(_ no cem_c_i:_on between _he achi(.v_-

meets in Uu.;il on the _,? of _'_ril 1961 :_:_4_h_At was achieved

until now in b_.

_nd, _;_,i( th_ ,_cadcmician, no matter ho_ the ho_;tile

i

to the _oviet Union peo_le ,'_broad tri_(] to minimi._e our

nchif'veL1ent'; in :;cienc', ,.ridtechnique, ti_ whole v,o:-Id

-._roDer!y sp_reciT_tec_ the e _,.ohievements and c_ul ;:_-, }o',_

far _hec_d i._:our countr[_ in t_chnic:_l _;ro_:re_;:_o i _:<_c

per_3onnlly a withe u_ ":ith wh,_t enthu_;ia_;m _,:,,,'v_r,_ir'_tion

th," historic f]i!:ht e _ ou- firLt :_paceman.
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The+ flijlt _u:_r: excePtionn]l _.

'x'heacade:aician ,++.i+.._,i+,+nk_f:q_,_ :;!_oI;eo:: tiv_

bio]or;ical n'oulenu_ of the :;_ao_ flit_ht. 11_ deLerib_d

tile n.ain :_ta_::eqi,i the d+_velopmellt of ;:._ace biolof_y nl_d

uumrlaPi;:,_d :_,_[._eof the re:qllt=; o" biolocic:_.l inve:;tig_+tions,

connected with space fli_ht_.

The sDeaker tit,:/ !_=_!2co-biological characteristico

of Gagarin's flip;ht. BaPotaetPi,; pressur,- in the cabin uas

maintained at '_0,___q. _ ,n_ l'i_:,t_-h_neratu_e at 19-_2°d, relativ_

httmidi ty :'t.62-7 1,.""

During the pre-start perio_l, apprnxi_'t,,t,.]y _;0 ::!inure+

pi.ior to tr_ke.off of the r;paceship, the heart beat rnte _,:_:5

6_/minutes, rekq_ir+_tion rate -'/:4. fhree minute=; -)riot to

takeoff some emotional tune,ion wa_; noted in the increr/_nt

of pul_e u}lto 109 be:_ts +)er :uir:ute, 5_r_erespiration ro_,,in,*d

even and c,tends,.

:_t the _oment of t:_keolf and (:r:-d,4:_ accel_r::,tioll

the heart beat route increa_e:l llI.to ![_0-'![i'_ ' .Per ,:_inute,

loe:;'_ir:>t_ottre.re _:a.°, ,'0-26. V:_.Piationc cf ph_sJoloi_ic:_l

indice:+ in u-opul:;ion branch, _ccordin, to d:_t:_,o_ + telemetric

:ecor:iin![: o £ _lectrnc:_rdiop+r,tmu :tnt:] Plle|iiOCFar;h+;, %'e:'_ ,'ithiu

the tolerance li_iit:_, t th_ _,_M of prop_,lci n brr_uch the

heart b_;_t r:_te u,az do_.+,p t_ 1<+',, rind _f r_:".ir:,tion - _8.,'_ihute.

.... !i ...... , ---;• -,'_ ........ "' ,r ""
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In oth_c v'ord:;, thence indict:- r_:_ehed v:_lu_n, t,!_/Lcnl c,f

the n_nre_t to t;u_eo,f _om_nt.

_.ith trnnsition to _eichle_:_e:_ _,u,_t|Le fli!_ t

in this condition the indice_ of the c:_rdlo-vascular and

respiration ,_yntems sub:_e°uer!tly aoproximated the initi_,l

valueo. 2hus, even at the tenth minute of _ii_htles_nes_

the pul.,;e rate reached 97 beats/minuter, of respiration- 22.

The efficiency _as not disrupted, _aove,_:ent_;retrained

coordination and the requi;"ed preciaion.

On the descent path, with deceleration of vehicle,

When the overstrain was active again, brief, quickly passin7

periods were noted of increc_ed respir_ition rate. However

even on the approach to the earth the rezpirstion bec_me

even, c_lm, ':ith th_ rate o:' :,bout 16/minute.

.hr e hou]"_ aftf_r 1 mlin_ ._heart beat rate co_aoo:;ed

6_, re:;gir:.tion - 20/minute, i.e. quite normal :or

Yu.A. Gagarin.

,,ll thi;; 5roves, th:_t the fli!:ht _'_ exception:_lly

,_)ucce'.;_zful,U_uler;]! feeling of the cpaceman at every br:_ncb

of the fliyht x,a_ satisfactory:. Life supl)o_t ::y:;tei:is

o OeI'sted normally.

"_ r ,v_1_.:-t", _t). _,:_,,r t')61

i

o . 0 ° o ._ ........ ,, o ....... t,_ . , o '_ i_ o , , .... % ."
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On the 6 of _,u_u_;t 1961 another si_acefl_ip

"Vostolc-2" was launched in the Joviet Unicn into earth

orbit.

The spaceship "Vostok-2" is niloted by the citizen

of the _oviet Union fli;_ht k_a,jor comrade _itov l|err_n

&tepanovich.

The i_._sheof the fli_Tht n_e :

- effect investigation on human organism of

?Jrolonged orbitin;r ::ridsub:_qu_nt descent

to earth surface;

- efficiency invectication of a man durinc a

long period in conditionc of 4eil;htle_nesss.

_,ccordin_ to u_eli:ui-nr _ dut_ e_'

t:a'.:placed into a pre._crib( • _ o_.bit o:: th_ folTLo',:in:__ar:_:_:,'t_r:_:

- oeri_'_.. di_-t::nce _,'u ku;

- np,o_,:eedi:_tezce _)57 h_:;"

- orbit:_l inclination - 6_°5_ "'.
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A two-L:ay r,,dio-cofamunic;_tion ha:: b_en _;:tnblif:h_d

r}nd i_; nn_nta_n ,, '_ith th_ '_i]ot-co_mnnaut aol_l,:_deTitov.

The pilot's tr:msmioL:iono are oa fr_,iu.n¢i_n I_.7!,_i,

20.006, 143.62.5 me_cycles per _,ec.

The spa,:eship carries _,I:_otr'nsmitter "_ign:_l",

operating on frequency 19.905 rae,_ac:rcle_,pr_p second.

The life _a_:port syzteus on board ogerate normally.

Comrade Titov Hez'ma Ste_anovich is feelinL5 well. The

flight o± the 5oviet _paceship controlled by ::man, _roceeds

normally.

T_ coumuniguen on further flicht _ill be regul_rly

transmitted by nll the radio :_t:_tion_of the Soviet Union.

, | ,

De-_.rcomrade:, and friends!

The ho.u,_urh:-_sfallen to accomplish another flifht

into the universe on _,_viet _paceship "Vostok-f".

I_ i_; difficult tn _>:pre:x: in' ovd:_ the feeling':',

of joy _',n_prid(_ _Jhi<:hfill Ira.

° ' _ Z _....._ o ,, ..... //...............":"=" _"_:.............................................:<-:-__' ..-71_- ,,_:........,. :" _ ::.':J..: :<::<_::-C U_-_C:C!?I-7"I'_C--v-_ _ ": - '"
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i n_ty.

th_ G_nt__.I $onuit_,:,e,;,:,"t_,"_L_nii__,,i;_i't'/i-_uv±e_

I ml_all np;_.lyall my _o::e.-: -:m',':fl:i!l.,t.o c';m'j ,nil the

honoured ::n_t ren_,ons,ible tank.

i :_m conv±.,'_,ccd of th__ cucce ,_. o; th_ f!i_'ht.

]a'e_ frou_ biO_Ltr_/hE.

i'

_l ° , 2-----_---"" .....{ " ..... T-................ :..... "_o
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Jolhovnil:ovo _o_iJ:hin _]iJ_t_-ict, _n_ th0 n ;i_lobikhin 1_i.i_ir

ochoc_l o[" tho ::;_r;=e:_ren. In 1[J_9 il.&. "!itov ,_=tt_'_d :_

milit,_ry-aviation sch_',_l, "h_'_'hhe fil_i:h_d i** I_)57 in fir._:t

divi_;io;, t gettinc "exce!l_ut" fnr th_ t_::t in nilotin_ _

technique.

(in fini:fliin!i the zche,)l !J.,,._2itov wnz zent for

service into Lenin_r:_d co:_laand, ile _:_:z;:it:ntec; t_so

certificates of m_rit for milit:_ry tnctic:_ ,_nd politics

and ezempl;,ry milit_rv discioline.

Comrade Titov is a candidate for a membership of

the _U.

i[e is m:u_ried. Hi:.:vile -2am_ra _asil'evna _:_

boru in 1937.

J[is father - Stepan iavlcvich, born in 1[)10, was

a ten,char of *_us_'_i:_nlite_"_tu:-_, there:_f':er o;_ Gerr_nn

l;u_guaue in the :eve,:-yeur _ch':o! in xi!l:,ce ioikovnikovo

of ,_itai re;_ion. _ince 1961 liv_:_ on _en_i()n. i.other-

!_o,_l;:U,n.i !,U"' ,,frf)u -'_._.0_.'."d th_-r.,u,c _,:_,. _,:'_'t. r%<,rt to

_h±l_' flyi'u h_,v ,_"th'" t_rrit'u'y ,_i th_ ,;r'.'i,'t

bni,)n ,_t !0 h,,ur;_ _'", :,iiuute, ;,o,_cr,_: t_i,, _, tier" ,,ilot-co_:_icm ut

O0000008-TSF01
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comrade. '_'itovtr:,n:;uitt_,i£?_,_,tin_tc_ the Centr_l Committee

C_3U, _viet _vernr:_ent=

_ _,nlre_ortim,; from nbo_,rd the _oviet spaceship

"']ostok-?" to JC JP,]b an_] the Soviet Government: the flight

oi" -_oviet :;_nce,.:_hio"Vostok-2" is _)roceedinc norm._lly.

Function of all th__ ny_t,'_,1_"_rfect. I fecl yell. Give

my :'e_ard;._to th,? whol_ _ovict :,cople.

Cosmonaut Titov.

"lravda", 7 Au'ust 1961.

The fli_;ht of the _oviet _!gac_::ltip .';nt_:l].ite

"Vostolc-LTM with cosmonaut comrade Titov aboard proceeds

sttccessfully, in accordance with the proL_.ram. At present

the spaceshi_-satellite como]etes its third orbit:,l period.

,_ t_:o-wa.vrn_io-co_!Hunic.vtion i_ beinj: m:_int:_ined uith the

cosmnnaut 0:% _ho_'t nnd ultr:,._hol'tvav<,_. !<:,,dio-_tc=_ion_

of the !;!_be c=.._,l_.t<'u-in to conra4c: Titov on ::'ho_'tv:w:

ultrr_:.hovt wave: with frr,_ucncy lh_:,.67_:_ meg nc:¢c!o ; p_',':_,c, onO.

'_he ho.u'_[tr:.u:;_iit,._ i::_',itr:,.::::h_rt_::ve :_ith fr¢ :_ucu.':;

O0000008-TSF02
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'J-_he received 'J_'_ ])icl:!_-_.;; of 'the n_mcem_nt t,'l_,ip-I:_,'jc

inform(,_tion of hi,.: condi _'__.L,n _nO ,.,n clir_latic cor,,!itiol_, i:_

t!t- n_3ne_ cabin in(]ient_ nor1_]nl COllVqe r_i" thr' :_f!Ce_l&IiI:]

fli!'ht. Comrn,]_ Titov ('_._]:_vn_.y _,n]]. '2h_ fli_,;:htas,qi,;n-

m_nt is beinF imi_lemented by Ib_j. '2itov in ac,.:orda!ice t:ith

the; pro,qrarl. '2he space ±'!icht is cnni*imlinF.

The spaceship .'satellite "'4ostol'-2 _t is p:,,-'_.'_in[:above

London (I_oscow time) at 13 hours 33 minutes, l_lan ,Sator -

13 hours 50 minutes, oydnev - 1',_ hours 14 ninutes, ]iovoribirsk -

15 hours 16 minutes, (_bovc G;_y,%cas - 16 hours 17 minutes,

_verdlovsk - 16 hour.'_ 44 _:inutc._;Galcrtta - 16 hour:_ 55 |_%inutes,

.ashin_.ton- 17 b,,uys 54 minute:_, i,o_¢ov - 18 hours 12 minutes,

Ohicago - 19 hou_-'._;FI_mJntlte'._, i_erlin - 19 hourq I_2 _:linute.,;,

:_di_ ._baba - 19 }lour:: _5 nlinutes.

_)n the t_ec,md yevolution around the earth the ::!)ace-

••It)v tran,_;mittod ,', yl,ll:lb,_,r Of COI,ililUlli :lie:; from :-_bo:_rdm,,n liaj '"' ,

the s_mce,;hip "Vostok-2"_ indicating, that the f]i_:ht is

" pro_eedin_ ; _n]cccs_fu!!y.

Ill '_ ".he cow_truetion o? the ,:rpac_,sn.'__ satellite :met its

equip_aent operate nor_l-_l!y.

Comrade Titov feels v._'ry w_ll.

The two-uay r'_dio-t¢,le;hmic c ,ul_u'_ic:'_JoI_',ith th-

C._.e n)'o_51)[IC_lil.'In 011 lllt-_[,';hort cnd :;hort%,_:_ve;: i:: ,tUitm "

'?}ll' ,";[,::Cel;tr[ll :1,*/_! !:i::,4ork ,'it'.h ili:vtl'!ll:l_nta iE ob[]_ l'VCd
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from the e_rth on T_ lines.

While flyinl' above ,_frica l.AajorTitov tr:_n:_mitted

greetins to the peoples of ,_frica.

The condition of the s_-,ncemanand perforz_nce of the

ship's c_quipi:lentin bein;- checked by 1:e!emet}-y. :,ccording

to the readinr: o:i:devices the cmldition of the spaceman is

r, O

cood, pulse rate _o, respiration - 15-18 per minute, i_ormal

conditions are maintained in the cabin for life sunport.

_t 11 hour,,,',48 minutes (Hosco_; time) the spaceship

satellite "Vostok-2" completed _ccond revolution around the

earth _:nd began the thiJ'd. ,:

_,t 15 hours l,o:_co_time the ,_oviet spaceship

satelli;e "Vostok-2" complet_d its; fourth revolution around

the earth.

Durinc the revolution, while flyin_ above _k,rope,

[iaj. _l'itovtr_n_;_itt_d from aboard the _uaceship satellite

greetin_ to the _eo,_le:_of the Soviet Union _nd Europe.

•_t the ,,nd o:" the third revoluti_n, from I;: hour's

30 _:li_ut_?_to 13 hour's cor;,radeTitov took his lu,,ch. T,_e

lunch o_" the' a:_:_cemnncon:_ist,,dof three _i:_,_. _t th_ ,_d

of [_le]u_ch the co:_r;un_t t_';_n::mitt-d:"I[_d _y lunch, feel

Du_in: thai'fourth orbit:_l _e_iod the :_,r_ce_hi_,

_' Copenhagen, Leningrad,_atel!ite _,a_,_edabove Mndrid_ I ,_'i :t
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Ulan-bde, UhantJt:_i, _;ydney. ;,t the _:te_'t o_ th,_ fourth

orbit,_l period in accord:_c, 'aith thr_ fli_:ht _,_ogrn,,1,the

_,"orcl:_c_,c;n_._then began furthe:- imi_Iom¢:nt:_ti_n o! the woF_,

envisaied by the fli;}ht a;;:;icmilent.

at the end of thic, rcvolutiont bein C :_bove _outh

•_merica, ll_%j.?itnv tr:_nsmitted greeting to the' _oo .ic o?

bouth ,,merica.

In reports, tr_:T;itted from _,bo_,rd th_ spaceship

satellite "Vostok-2", |,i:_j.2itov informs of the non-failure

functionin C of the whol.e equipment, set up on the shin. For

an hour lqaj. Titov conduct_;d tests of the spaceship's manual

control.

On com_letinc the testn he red,erred excellent

controlability of the spaco_;hi!_ s:_tellite in maneuverin_

by means of manu_! control.

Du_,ing th_ fifth orbit:_l period th_ spaceship

" satellite will pas_ _bove _&dinburgh, y_rl:h_n_elsk, NovosibJr_k,

,,wnn[_chowt l,elbourne, Li_ia.

Du_in[: the seven h_)u_" flicht around the dl_b_ th_

_oviot spaceship "Vomto|c-,)" flow 200,_+00 kin. Durin_i the

fifth orbit_l l>erJ,o4 I,_.j_Titov c_,,_uu_e'_ t,,l: I'< hours

(37 minute_,: "Order _bo:_i, I fr_] veil"; 15 }l,_ur:_,(i_]uJ;a,te_;

• ......................,...........=................................._,....'......... " I II
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"Oro1_]rr,m o5' th,- £ourth ozq,it'Q oe)":i.od completed"_ 15 hou*':_

50 uinutes; "l"lyinC r_bovo, e,luntor , wei_;ht/ennn_ doen not

bother me".

Durin C the f!i:_ht nbove the :Soviet Union pictures

were received th_-ou_J_ ra4io-_V system, shouinc c._im and

smilin!_ face of the Soviet snacem_n; nlon,q the multichannel

radio-telemetric sy:_tem continued arrivinc extr.'nsive infor-

mation of scientific n:_tur_, _nd also detailed data on

functioninC of sy_tem_ aboard the spaceship satellite

"Vos tok-2".

_Jhile flyinL above i_Jangcho_-_ |iaj. ';itov transmitted

f_reeti_,g to the L)eople_ of ._sia, and _-;hen flying' _bove

Nelbourne erected _ustrali:_n _2eo_le,

DurinR the eight :_nd a half hour:i_ o2 fliI_ht the

"Vostok-2" _"].et_23_,4OO km and at 17 hours ,'_2_inute.'-_

co_4pleted sixth revolution az-oun_" the er'_rth. ._t 16 hours

31 minutes Herman _tepanovich Titov inf_,_-med" "£eelin_ ,;ell,

everythin_ is in order", _,t 16 hou_._ 37 minut*s comrade

'_itov a_[v,-inconfirmed hi.; well-feelin_ :tnd tr:,.nsmitted

readin[: o' the b_ard inst_'ut:_en%s. ,_t 16 hours 4}_'minutes

he comuu_,ic-_ted:_'ire'_:cur,: in th," c:q)in _nv,,_'i:_},.'.eoi!_r_i_ity

_(_i,,tm_L_:,cr-,,tu;'e20 °, /u._]. cord',_rt|''. .,_,%!6 hr_u,'._'.[ r,i_u_'_

f

I
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ok" Lh,_ U-,_I{:" De._:- de_'l_vml I;y ho_, t i_; "ith "/,,u.i[o:Jpt_].y

eabPace V_u old char.. _,fJ'_.eti.'.)n,_tol_/ki.*_s .fou, _ ,__qtch

y.,uP fliiht ',,:ithexcite,'ne_t_ I :m ',u:',,i% ,,_3_ b," F,uc,:e_[_-

fully corn_let.,,,{_md once ad-:in b'inc f_me t:_ 3u,- l:reat

rlotheFlaw_, ouu Soviet peo._le. _ee y,u_ soon.

Yours Yurii Gagarin".

Comrade Titov confir:_ed receotion of co[_w'_de

G-_.f_:_FiI%_n gr_etin_ an { ,_xra'e/'_,_!_,,i::cii_c<,re ....._,titud,'.

,_Ii the e_uipuent of _'" s.;,e ,r,cc::hz',,-,:,_,=,tc_

_he spac,,m'.,u e ,uti:_u, ,:,ul ,,'e3 )noFmally. _'_ ,, to r,,, hi:' :food

is t'heo_'ful. The _.,''i,,'i_,"c': i_ :" _I:! r_'t"in,_,i.

_:o ,qevi,ti w', ,,',. _,_,tic_d o" ¢_",!:i:_-vauc_kn.," and

*_:'_'':;inut,". 9:,t .l,;ctroc.:_i_,,r _:_:_"._re_ractic:_liy ,"lot

different fy,nm iuitia!, _',,cnr-lm_ :_ ,::rth. _ccor,lini' to

tcC,,,,eti-_, J'_t -, '_,, lid _ul",_o:-t , ,ul _::,"_t :,,,r _ -

norm-,l!y. _:.,upe-,_t,_r_ "ithin the e:,bin v.. "i*':, _:ithin limits

bO-'2 °, pr,'_:',' - "ithin ;'",(_-' 60 _!_m :1_,. ,,,_: tiv, bumi,!it:.,

7 b,nllt '70.¢',, "_.'"' ".t O' _!_,*'t_:_}_"_lt '_'. '', ::', C '"m :io:itl,'- f_o4_o
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]irnn +emil _furtti+_r - :_t,ove Lhr ..l':_Si:. "'>,'+1 _in'"J'+_t_ ",ml _+'ci.'?iu

'2h+ fliilht af _pace_:hip '+Vo++tok-._" Co:_tinue+_.

The diFt:mee Dan+_ed i.+:i_l-e+_tepl t]t:_Ixfrom earth to the moon

Golitinuinl+++lli.++f!i:iht on sl+ace:+)Llip "re.,-tok-,+m', if+tsar,

Stepanovich Tiler at 15 houps O0 minute,_ had flawn _ix times

around the earth. _he spaceman had a_ain c,t+itched the manual

' control and the ,"_hip ebcdic:lily follo_+ed the movement of tile

spacera:t_ _s hand.

_he pilot-cosmonaut still feeln v+_ll. _ll the

equipt:lent oper:_te: unft_i!in ]:,. The shi++>+mow.+ in e n.l +e

accordaltce with }re<_crib+d _:.u'ocT+r'_+m.

At I._ hour+ 15 tainutc: + +_osco+: time the ,++at++- _+m+m+

flyinF: above l,oscot_, trans:_itted:

De:tr l,oscowitea' in the cabin all :,+_beret,:, iTen_;ure

.0: ••norual_ ,<cel]ent. llumi¢+ity 707_. 2emper:+tur_ _+ +. ,_bn_lute

comfort. _ver':t!_ittc is ue!l, e:+ce!lent. ,ciue:t to trms,ait

t,_ de:tr i,o_cowite.,_ ++co ni ill:+.

In .-cc_+_,',l.mc, + '.Pith ti:o +'_ "_+_}l,+; !'FO+ P:+I;1 _'l'i+li +,. +t,_ll+h';

60 _ai_ute_; of 6 ,,_:u:_t bit] + ';,mvn +:,I+ 7 .,_L,.u:;tU:_ ti_m in

al_otei{ to i;},_ :l_}tt_(_lil_!_l + _I" rr..t .++It + ,_].F, rs_,! _hf,!.¢+_+c,!._ t}'.

tm)-Way " " , ....P,*_,+if)('a_It:lt;iti,+'Itj,+"+i t'j°+.++ +'if+ I,'; I,'+:,'O+++'",._+i[ : ,+, f.

RmI_ct-teleaetvie e}ieek+u_+ (+" t++qe.++'++_c+nhi+,e+,+ui+t++nf_ life

O0000008-TSF08



! I , i
,! ! I ! i

, I I i ,

I
i I , I i

•_.ccord_,q_ to the l-to:_t ,!:_tao!? r_Mio-teleI_etric

checkini:, the pul:_e ,Jf the co_;monnu_ in _leep I::_mr_nul - !_

beats/mine

The s_ac,.:,;hi[,rmtellite "Vo_;tok-2" could bo obcorw,d

durin_ the flicht uith clear s_y vic,u-.,13_":_:_r_.:_t:_r_f th<

fir:_t mnc_nitude after the _n_nset _'ithin *_ F_A'O frc_m I tC :_.

and before sunrine - from 3_ to _2.° _,. i_y ;_: h,,:r: L, : i_,_t,_.c

the s_ace.'_:hip _,,tel__te "¢o.qtok-2" :__;::co:_ .__r_t*,; _, ,,__',v _,,_i_.,._

around the earth r_nd flew t_lO thm:_:nd kin, "h_c" i : ,-r': i:,_r

th'_n the diztane_ _ to t}_e I.:oon.

the space:_hip funetion_ nor:n,_lly. 2he _t '....._ _:. *: _c !i'_:'.i_

_ood. ,_t 25 hour_ _6 minute_; I.o_:,_,_" tirlr:hi:: ;ul_ r _:,_ _<:.-

5S/rain.

'21,of].i!:ht 02 the -_ovi_t _;':ace:_l',ip:_.tellit,_ ' _:, t,4:-'

_ucce_;a;£,,.13.5' c,_:_ tinuee.

_-r_w&. , 7 .,u_-;m,t 1061.

.... . __:2 2 2_.2_L_i. " .,, ,,,, ..... . ..... . ,.... - - ,,, ...... . .......... , ..... -'_
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'_'_>s,-'..........

1"ilot-cosmonaut Herman SteDanovich Titov by 3 hours Monco_:

ti_e on the 7 of Aufcust 1961 has ccm!,lete,i 12 revolut_oqs on

sT,ac_ship "Vostok-2", having flown 537,300 ks. The orbital

parameters of the spaceship contim:e to be close to calculated

else.

In accordance with the time-table from Icq hou_-s 30 sin or,

6 August till 2 hours on the 7 of August ;4aj. Titov ha4 to rest

(sleep). The spaceman awoke at 2 hours 37 sin and began working

according to time table.

From aboard the spaceship ,,m._u._..__._-iaj.Titov informed,

that he slept well, all the equipment of the spaceship operates

normally, the prescribed h.vgienJc cond'tions i._the cabin are

bei_g maintained, he feels vet7 yell.

The comrr;un;c:,t _,on with t_e space--hi_, is excellent.

During the sleep the pulse rote of t e _Emce_a:_ was witi_in

the limits fro:_ <z to 67 be_ts ,_er minute.

Continuing flight_ on th_ spr:c,,,-.hip"Vo-toV-_''_,. _ , l;_.Titov

H G. h:_s entere4 -,t !i_ours J,;o:sc_wti,:,e15th revolution ;,reun_

the t,;nrth. The s_acr;m:,nco_,t:nues to fc<_l well. }|hying h&d

a good hreukfast :it _,hours 4b. _:_in,the s,,:._ce_an_is cont_-uin_*_..

the t_cks_ _rencribod by the program of _c}ont [fic invor;tio,v,_],. ,;.

• ff,, -- , .._g!The s_,,',c('sh_7_sntvllit{ vos¢o<-< c:_rr'io,] nt_r_orous -ievicu,'_.

They iv,elude r_dio-tec_hica! s':r;te_::_,f t_:_iectoPv _e:_.m-_+ol_tn•..... . . < . . , . *

" " " "F; , J

i
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multiehan,_el tolem@rie s_stoms, providing for objective

o_b._ervation of tho spacemants condition and performance

checking of all the equipment _bot_rd; the reception -

transmitting shortwave and ultrashort wave communication

equipment, includinl_ tape-recorder, r_eant for recording of

the spaceman's talk and autom_,tic accelerated reading of

recording of command fror_ the Earth.

Durin__'the rrnt the spaceman can uze the broadcasting

receiver for zeception of progr:_ms on medium and short waves.

TV systems enable to observe re_ularly the work of the spaceman.

A whole set of life sur,l_ort systems assu-es normal conditions

in the space cabin.

Aboard the spaceship are various scientSfic instruments.

Biological objects are _,resent aboard for obtaining additional

data on the effect of cos::_icradiation on life forms. During

the flight the Earth and the sky are observed through three

illuminators. The spacem_n nay use if desired an optical

device of three and five times magnificotion.

By 8 hours 20 rain Eoscow time the spaceship "Voctok-2"

completed its 16th revolution around the Earth. By this time

pilot-cosmonaut Ma_.Titov ha_ flown 654,SO0 kn.

Accurding to re[,ort[: of Maj.T_tov an,_ te]em,%rJc data all

the systems aboard oY,erate normally. Succe:_r_fu! imrlen:entntion

of the ,')cienti:fic iuve_tifv,tions progrsm _:_continuing.

• ...... _ ,i q
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The spaceman0s feeling io excellent. The condition of

weightlesDnon_ cau_e_ no trouble. The exact coordinated

actions and the e[ficiency of the cosmonaut are fully

retained. Normal life supfort conditions are mnintoiner|

in the space cabin. Communicstion w_th the spaceship i8

quite steady.

The flight of the spaceship "Vostok-2" is continuing.

"Pravda"_ 7 August 1961 (Extra issue).

TASS C()HIUr_IQUI_;Tq; UI,PNECEDENT£D SPAC;_ FLIG_IT
IS SUCCESSFULLY CO;,PL,,_D.

The soviet spaceship-satellite "Vostok-2", piloted by

Maj.Titov, completed over 17 revolutions aroun0 the Globe

during 2_ hours 18 rain and flew ow,_ 700 thousand km.

Due to succensful come,lotion of rr_,earch prof_ram in

accordance with confirmed flight assignment the spaceship

"Vostok-2" landed in _reser_bed a_'ea of the Soviet Union in

the vicinity of historic place of spaceship "Vostok-_" on

the 12 of April 194! with pilot-cosmorlaut hnj.Yurii Alek_evich

Gn _a tin.

Comrade H.S.Titov is well und _s fc_qin,i excellent.

The unl:,z'eeedented _,r_,]onged _p_c_ fticht of _},e Sovi_t co_r_n_,,_t

in the history of m:_n'<i_,lis suc,:_,_:_fullycu_p3eted. T!_,,obt_ine4

inve_ti_tion _-c_,tlt_o-on md wide _osoib ]it:!c_ for f,_rth_r

developme_t of _an-itt-s_mce £!i_?hto.
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Address of ,the, Central Committee of .CI'3.U, t,'re._idium

of, the _upreme Count:J1 of U_S._ and the Gov,ernmc.at of

tlle Soviet _nion!,

The Central Committee of :JI'SU,Presidium of the Supreme

Council of USSR, Government of the Soviet Union announce with

sre._t joy the new unprecedented victory of the Soviet Science

and technique - succensful fli_:ht of the second sp_eeship with

a man aboard.

On the 6 of August _9_ at 9 hours Eoscow time a pocketful

Soviet rocket placed into earth orbit another spaceship satellite

"Vostok-2", piloted by a citizen of the Soviet Union, communist,

Naj. Titov H.S.

Comrade Titov has safely comI,le _,H a 25 hour flight around

_;he Earth and after im?!ement_tion of the planned program

successfully landed on the territory of o_r l:otherl:_n:i- Union

of the Soviet Socialist :_ep,ab!ics.

The Soviet sFvceship "Vostok-2", piloted by comr:_e _'itov,

flew more than 17 times around the Globe, ovel-¢ouin{_ di_t:,nce

of over 700 thousand kin., Joe. almost doubled diet',nee: from

the Zarth to the l:oon.
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Lho _oviet Union, our science t,nd r, oehn_qtie 0 of _ho, whole

national economy - grec, t advanta_on of the _ocinlir_t noc, ict:¢

foremost in the_rld.

All n_ti_.n_ of the world 1,mrked x,_£t;,_,re:t _'orwmr and

enthusiasm the first Soviet marx,ted _puce fli!;ht. The

remarkable flight of another Soviet space_cm shows, th:_t the

time i8 not far, when manned spacecrafts will pave the

interplanetary way to the Moon, _:ar_, Venus. Net_ wide

prospects a,'e opening to mankind for conquerinp, the outer

space and flights to plaDe%s of the solar system.

With a feeling of just pride the Central Comt,littee of

?.P3U, Presidium of the supreme Council of U_G,_ and the

Government of Soviet Union remark, that our country_ country

of victori_s@o¢ializm, confidentl 3 lea?_ the L':ankinC in

the use of scientific and technical 8¢hievements c't::e good

of humanity.

The second spoce fli_:ht of Soviet r_a_ in the earth

orbit is a new and clear confirr'_tinn of the ere:it :_icht of

the people, who built socialism. Cur achievementc in the

masterin E of the cosmos are :_ot accidental, they r,,flect the

re_iular procrc6[; 7_f victorious co_munism. Com,'_,,,ni,':;,,_ i_re-

pressibl[¢ forces ahead. An_ t',e'_ is no Hewer Jn the t_or]d,

which could h_,.ve l_rcvented the in_o:_itab]e striviu!- of humanity

to:#ard it_ bri,_ht future.
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The enemies of piece fan the war hy_eria. W_ :_et-off

against thi_ hysteria our major, tic plans _f com_uniot l_uilding,

our firm confic_onco in our ctrength, in the correctnes_ of the

way, pointed out by Marxi_t-Lcnini_t teaching.

All people on Earth know the plans and aims of our

country. They are ziven in the project of a new program of

the Communist I_arty of the Soviet Union, which is introduced

for consideration at the XXII Convention of the C£SU - Procram

of building co:_munist socie:y. The communism is carrying out

the historic mission of deliver.'ng all people from the social

inequality, from all forms of depregsion and exploitation,

from the horrors of war and consolidates on Earth _eace_ Work,

Freedor._,Equality an_! IIan iness of all nations.

Mverything in the name of a man" Everything for the

good of a uan: - this is our supreme object.

Space flights of the Soviet people mark inflexible will

power, inflexible desire of the whole Soviet people for lasting

peace on Z_rth. Our achi-,ve_nts _n space research _:e ])lace

to the service of pe_.ce, scientific progress, fop the good of

all the pec _e or_ our planet.

Soviet people are firmi2" convinc,.,d, that pe;,c<_ will be

victorious throui_;hout t_e world. I'e[_cuwill triumph if all

the _:_ti,,l_swill selfle_sl:_' flight for its ._:tre,_gth(.,_ing.
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We appeal to the Goveenmentn of all the countrle_, to

all people, re_ardlez_ of race, rlation _o¢i_i nffili,'ition

and religiour, convictions to apply all their power for

ensuring lasting _ ,ace on the Earth,

The new glorious victory of our Eotherland inspires

all Soviet peoTle to even gretJ.terfeats in the buildin_ of

co._.munism.

Forward to great victories in the name of peace,

universal happiness and progress of humanity"

Central Com:,:ittee Presidium Council

of the Communist Party of the Supreme of

USSR Council of USSR Ministers USSR.

To all scientists, designers, engineers, technicians,

workers, all those partie£_ating in succesqful acco,_plishment

of new I_!annedspace flight on the spaceship-satellite "gortok-2"

Sovie_ cosmonaut,who accomplished 25-hour flight comrade I{. S.

Titov.

Dear Comrades| Friends - Countrymen!

On the 6 of Auzu.'_t1961 our M_,therland - Union of the

Soviet 3ocialist Republics - ha_ successfully accomplish_;d a

new daring step on the way of r_astering the outer space.

Pilot - cosmonaut, heroic son of Communist _arty, comrade

Titov II.S. hns completed a 25 hour fl!,:ht on a Soviet spaceship

"Vostok-2_", orbiting our plnnet more than 17 times.
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Tl_is is tile greatent victory of our ocionce nn_ techr_ique,

brilliant monifostotion of the cre_Ltive genius of the Soviet

peep]e, firmly following the way of building communi:_t society.

Only people, inspired by the great proI_ram of building

comr_lunism, guided by our o_m Comr_unist Party, are capable of

accomplishing within such a short period the deeds, about which

during many centuries dreamt the best men of Russian and universal

sciences.

The Central Committee of the Communist Party of the Soviet

Union, lresidium of the Supreme Council of USSR and the Council

of Ministers USSR warmly congratulate in the name of our glorious

Communist Party, Soviet Government, all peoples of the Soviet

Union all scientists, designers, engineers, technicians, workers,

all those particiFating in construction and preparation of the

spaceship satellite "Vostok-2" and successful accomplishment of

space flight, with new great victory of mind and labor of the

Soviet man.

Hearty congratulations to you, our dear comrade Herman

Stepanovieh Titov, on you,. great feat - new outstanding spsce

fl ight.

Glory to our scientists, designers, engineers, technician_

and workers - conquerors of the space!

Glory to our people - people-creator, people-conqueror,

paving the way under the ].e_(]ership of the Communist party to

the bright future or all mankind - com_unioI_l
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Long live the glorious Com.'lunistParty of the Soviet

Union - inspirer and organiser of all the victoric_ of the

Soviet pooplel

Long 1Ave Communisml Presidium of the Council of

Central Committee CISU Supreme Council USSi_ Ministers

U_SR.

"Pravda", 7 August 1961 (Extra issue).

DECR;_d £'F TII_ SUf'_EME COUIqCIL CF TII:_USS;{ OR
i , , i

THE CO_,Fo__L,_G£F '2}!'_"TI2L'E"HE._O OF Tile SOVIL_2

PILCTTC.OSMOI,;'AUT_;AJOR TITOVUEION II_OVI _;_

H.S,
i

For accomplishing an outstanding space fli;_ht on spaceship

satellite "Vostok-2" to confer title of the Hero of the Soviet

Union with the order of Lenin and "Gold Star" medal to pilot -

oosmonaut Major Titov Herman Stepanovich.

L. Brezhnev

Chairm_n of 'the i'residium of

Supreme Council U,D_I

M. Georgadze

Secretary of the Iresidium of

Supreme Council U_S:_
I,_oscow,Kremlin, 9 Au_nst 1961.

,.,_,,.k;><_t;FTiff;l,::;SiDIUI;__(F S_IIL;i .';CcU._:CILti"....UDS::
_O,_l,,.il,,GA '211'LEi,F "PILC2-COSI_:(_;,.UT <E U_5_" CI:

_£1_,h I.AJO,_II"_'tV}{._.
- = _± ,m i

For the flicht o_ spaceship s:,tellite "Vostok-2" to eoufer

the title "Pilot-cosmou_ut of USGI" on the citizen ,,_ &ovi,:t Un_on

F!t.14ajor Titov Ilerman Stupanovlch_

<. ° . _ o I" o . ,. 0 ;: ..,,%o0 , . #_ ......... _.. \\. _ :.,?, o
..... . o ,. ' I ;' . ° _t ctl,s_,"...... o.. " (l°_' ' \\ o . '"

.....;_: $C_.<_.7..............':............. °_ ;-::..... _>'. .: " < '" (:_"'/ <,:" ' o' _/o" _<\_ ° 7.... "'o : o °

, ,, ;o °_ _.'....,, ' .,.......;7:....."...............c\\........:_e:v_'':'_<-,.... L......._--e::...........
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L. Brezhn_v

Chairman of the I'rosidiur_ of

Supreme Cou[,c.}.I U;Zi,

_, Georgadze

Secretary of Presi(_£mmof th_

Supreme Council USS_

1,ioscow,Kremlin, 9 AuL_1}st1961

"Pravda", 10 August 1961.

2HE DA,_ING D;_5;A:IS(,F MARKIRD A_(.Z
COMING 2RUE.

i

Fress-Conference I dealing with the flizht of

Herman Tit ov&

Yesterday in the Act Hall of _<.V. Lomonosov /;oscow State

Unive_'sity Press-Conference was held of the Soviet and foreign

_ournalists on the successful fli ht of the: second manned

spaceship.

This meeting, a_'ranged b_ the Academy of Sciences US,5i

and the Ministry of Foreign Affairs USS_, l._s greatly imprez_ed

all those present there. Taking part in this conference were

the pilot-cosmonaut H.S. Titov Nero of the Soviet Union and the

most prominent representatives of the Soviet Science and

Technique.

The opening ad,,]re:_:_w_._ ra_'e by the academician l_.V.l:e]dysh,

lresident of the Academy of Scienc, s USo_.

/
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The zreatyD _ achievemgnt of the Soviet Scionce:

The _peech of E.V. Keld2sh:

Comrades, Ladies and Gentlemen!

On the 6 of August 1961 at 9 hours Moscow time another

lunching w_s carried out in the Soviet Union into the orbit

of earth natellite of a multiton spaceship "Vostok-2", manned

by the Soviet pilot-cosmonaut comrade Titov Stepanovich.

Comrade Titov during 25 hours 18 min had flown 700

thousand km., co_p]eting over 17 revolutions around the Earth

and on the 7 of August at 10 hours 18 min landed in prescribed

area on the territory of the Soviet Union.

It was only on the 12 of A;._rilof this year, theft the world

renowned _oviet cosmo:,aut Yurii Gag_rin accomplished the first

earth orbiting on spaceship-aatel!ite "Vostok-1", opening the

era of space flights. Within a period of lea._ than four months

Hersan Titov accomplished a prolonged space flight. His space

trip was equal to the distance from the Earth to the |-loonand

back_ an__ safely r_turne_ to his native innd. Quite Justifiably

the feat of Yurii Gagarin wa_ comparecl wit}, the feat of Columbus

and Maggelan. The flight of Herm,_n Titov is not comparable to

I

anything known in history of _ankind. This flight is a new

gigantic step on the pat_l of conquerin: _'the outer _,I)_ce,new 1

historic victory,

,/ @ o _ ......... u ° ,:" _ __• .......

...........:........_, ...................,_............................_-_ _..... ......, _. _=._.....:.................._..................................._ _ .-_
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The remarkable flight of the r,pac_nhip-sat_llite "Voztok-2"

is the greatest achievement of the whole Soviet Science and

technique, of the whole Soviet peol_le. The exceptio1,al achieve-

ments of the Sov:.et Union in rocket technique our country h;,s

placed at t_,e _ervice of peace nnc! prog,r_-_s of m__nkind.

The flights cf the Soviet spaceships-satellites show, that

the time is approaching, when the man _vill be able to penetrate

far into the outer space, to acconplish the centuries-old dreams

of flights to the V.oon, Mars, Venus and in even more remote depths

of the Universe. The mankind has entered into a new epoch of

masterin_ the innermost secrets of nature, concealed within the

depths of cosmos. The new _henomena, which we'll meet _t other

p_anets will be used for improvement of life on the _arth.

The spaceship "Vostok-2" is the Ereatest achievement of

scientific and designing thou_ht. It has all the conditions for

a prolonged space flighT. It has equipment for the automatic

control of flight and landing on the _arth. At ,hi same time

the possibility has been provided for chanEin g to manual control

directly b_ the spaceman. The latter _ay accomi_lish the rese;Jrch

required for maneuverss in the orbit and :nay Innd at any point _f i

the Globe. There are also means f_,r co[_tinuous comnunication of I

the spaceman with the _arth. 'L'hrouCtout the fll;+ht the ::pace;,_n i

carried on ':alkin_, informin about the Derforma_ce o_" _,_iuiT1n_r:t,

imi)lementntio_l of the fliI_ht prod-ram, of !l_:_oSserv_,_._',n:; _,n,_

- _ ................_ _ ..... • _ .....__J

:- °:_tF _ ........_.......................,i:C,......_:_-__ _, ..................T;_ -,_......:..............c z/_-_-_C .........._s -_\.o
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feeling, lie continuounly receive4 communict_tionn fro_ the garth.

The _pac_hip satelllte i;(_._iequil,ed wit.h inntrum_nt_ for inventl-

gating conditions of space fli_:ht and obtaininc readi,_ of the

spaceman ts state.

The flirl},t of the spaceship provided mo_t valuable _cientJfJc

results• These resultc will be Dublinhed after their proce:_ing

and will be available to all the scientists of the world.

Herman Stepanovich Titov, remarkable son of the Soviet people,

pupil of our glorious Communist ['arty_ hgs shown great courage

and valour, skill and self - discipline and has brilliantly

acco,.T ll,,._dconducted ;;he responsible, composite ._pace fli,lht. He _ _ '_

his feint in the name of science, to the cl,_r? of our won!erfu]

Soviet Motherland, in the :.ar:!eof the reuce _n,J progre_ of

humanit y.

De3r Herman Ste_anevich! _fllewhole Soviet -eo_]e, :,11 mank[r.!

untchec} v:[th bated b_'eath your unprecedented fli_,ht_. Soviet [_:le_._

have g_ven you a rousin,r_ reception on ",:our return to active i_nnd,

on your return to our Capital - Moscow. The Partyt Government,

the whole Soviet p,ople have highly valued your im_nortal fe_t.

The great title h:,_ be_n conferred on y,_u of the Hero of t_:e

, "¢_ •Soviet l_ni,)n "n ,_the title of filet cm;r_onout _f t_e :5-,viet I r,_ n

Perr_it _;e to c.re_t ,.ou, ,!_::.,, !ler_:_an Zt_"_rm,.,i.ch 0% }'._',']f

of the Ae/_d_l_y of :_c_t_c_: , a]l t_cientict_: ot the Soviet Uni,,n,

on be_-,[I" ,._I,qJl _._m,,'_ec:othere,i Z:i thi_ .,,_11

i

(

............,. ......................,...............................................................k.........../ ...........,........,.1 <,
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Th_ Aaa_Jemy of _cie_c_: of Lhe Soviet U_ti_J.u,_al:i._.:i,'_t:,

the u_,r;le,,f K.E. T_iolkov_ky, the Foun !_r or _he theory: of rocket

techniq.e an:i _:1:ncefli,hts.

The academician E. V. Ke]dy_h he,,,,7:ove, the awe d of

honor to Her_:;anTitov.

Address of H.S. Titov. Abeut the flight:

Comrades, L_die°; and _entle_:en'

You can, probably, guess, that ::_eetiugcorrespondents iz

not a usual affair for me. It is difficult f_r me to convey to

you the unusual things, which i h_ve see:. _nd felt in the spruce,

to tell $'ou why this twenty five hour sT-'__c_:flight has became

possible.

The difficulty is also in the fact, that for me thi_ fli_t

see,_s a natural event, I h:_ve been long in training for thin

flight and it becar,e as though a hubitual or_e, but you _II ex_--ct

from me something unusun], In_u_u:_lfee!in_ and impre:_ions.

I wi]! try to tell you nbo',_t the f]i'ht to the be_t of _:_:¢

ability, pa_, o_ to y_u my it_;:_re::::ion_.

What is the ct_ _- ,_! th_ fli!-ht'_ s,_ccen_% dhot r_:,ve_:_et!e

_szural, ce of the_ flit_ht'_ _,t_cce_u- ?

00000008 TSG09
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Firnt, I knew v_ry well, that tile npoc,_h_p w;_ _J_nde

by our ncienti_ts, _nf_in_r_, technicinn_ and I,;orl_ern. I

have thorolJ_chly studied the npne_h£p• The _,_c¢ohip, ita

construction and equipment hnve b_en r_p_,d_,tly t_cted in

fli_ht.

: Secondly, I _n_l_, th,_t everything, I,Ihicb a_;cures life

sups,oft to a :_an in the spac,_ c_bin, w_ t_ ted in numerou_

experiments on lana and in fliF.ht.

Thirdly, a,5 >ou, probablb', know, I'am by profe_:yioFL a

fighter-pilot. In fli_*,ht_ on modern fic]V er-plane_ acute

situations are inevitable, requiring instantaneous di.:covery

of the couse and li_htnin_ like renctio<. In richter-pilot

should be cultivated a unique automatism, in whJc} th_nkin_

should be blended with action, n_ outor:tion in which Jt i_

dJfCicult to decide, what co_e3 fir_t- ac%ion o9 thinkinc•

Thus, the experience of flying _ighter-p!anes ha_ grent!y

helped _,e in this space flicht. Noreover, for a long time

I have been training for the f]i::9_ton this rpnceship.

4
A_td, of course, the moral factnr• J

I knew, every r_econd re_o_Ibered r_nd _ac: _r ud of the fr_ct,

that the Soviet people, the larty _nd the Government h_.ve

entrur,ted thJ_ f]iF'ht to _e. '?he fe_-]_n(_of !.ri e for t_y

"h" i,'"fhe|;otherland :u_flthe tru,.._.tsho_-a_:[.._e i!_..-,I,_r'_J_e. _ .iv

fourth ond, _rhnp_,;, the .e.._.:-._vef,,ctor _f th_ :;ucc_:.:.fu!f_Ji-}:t

' " - _ . ' °" , °o" o ° _:..'°:.,'o' oo °' " . " _. 0_._I__
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Perbap_ you _re very b_ere_t_d ira th_ way the fliiht

w_p going on?

The rocket tool(off fro-_ the "!_;arth nt ex_ctly 0 l_,'_urr;

|:,O_CO_time,

The ov_r_tr_in, noi,_e and vibrat;on duritig the int-;e'rtion

I endured quit,, well without _ny unpleasant s_n_r.tionc_, i

carried on obzervation_ during this period through illuminators

and of instruments, m_intaining a two-way r_tio-commuuieation

with the E_rth.

After the engine cutoff of the last sta_e, the weightler_s-

nees has set in. The first impression (the fir:_t few _econd_)

I'am flying with my feet up. However after _ few seconds

everything beeeme normal.

The Sun was pee_,inc_into t_A illuminators, it was light

in the cabin - the light could be switched off iu the cabin.

When the Sun was not in the illuminators, it w_s }_os_ib]e

to watch simultaneously, the sun-lit E_rth and stars - clear

and bright points against a v_r_, bl_ck b:,chground.

The instruments h_,ve ,,_hown,that the _ce_hip entered

an orbit. It was confirmed frc_ the E_rth, th;,t the _r_ce

ship entered a prescribed orbit. Therefo"e 1 cDu]-_ b_cin t_'_

implen_ent_,t[_n r,_ the _[u_i[_._e4_li_ht _r_,!_rem®
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f,T"Or;I t';('Jt_COWtill,| fl_OfT; O_hf!P Iv_¢_-_ ,.-,'2,L._[Jjc_ll,qo

On the ,_ocond ,ow_lution info,,m,,d );h_ _3e)Jtr,_]. f_ommitteo

of the ClStl :,)td tho So'¢io.t Gov(:)'nmo))t _l_.,_t: the f]._'ht );roceOur(.

aud sooa r(_ceLved a telet°r_*m h_ rep]_.

Durin{$ the fli..ht Z transmitted by radio hreut'n_8 to my

comrades, Muscovites, peoples of the Soviet Union, Europe,

Asia, Afric-_, _orth and South America_, Au_tralia.

It )_n_ inter_,:;t_)_!_ Lo watch _he _arth l'r,,n' :_})aCeo It i_

possible to disti_,'uish rivers, _o'.)ntainscultivated fields

(the plo_,_ed,unharvected fie!(_s, etc. di_ 'or in color). The

c!_,uds are clearly _een. They a:.e e_sily c_istin_uished from

the snoot by the chadow, which they throw o), the ;_rth.

Some_imec the i;arLh'_ horizo'i /_ets ]at the tl]ur_in:_tor -

vcr:,"interestin_ r)ictu)-e- tranc,_tion th]-ou_h all the eolor_,

of the rainbow fro,-:the litre,: up Xarth to bl:_ck _ky, pale - I

blue halo. Someti:,:e_ it s,-ems ¢_s though:',the Globe _.s han,_ir,,",

above ms head-inv,)lu),torily the thoucht comes'-:')Wh_t ho_d_ it?".

twice t),o creccent of the )io,n _wam past the J_lt,min'_o,'8.

It is the _,,_e :_._"we _.e it _'rom the _Jartho The I,_on i_ j_:_t

a Eoon - noth__nC s!)ecia!.

.........-4......#-____.... .., _o.,, ../ ....... o o ' °_ . , _ -o ......" --._ [I .'...... _}'_ . ,J),'

00000008-TSG13



+ I l
' 1

I
+ I • '

' !
i I I i

During fiho flicht normal ._li_,,'_tieeQn_liti_,_,s _+er+_

te_:.per:_ture _iormal+ _:t_pe_o[_ipo_ti_o+_r+Ijn'}IP t:h_, ,Jn_v(]_ nn

smell whnt(_v, r in ,_ther v,orl_, tiio alr-_onditloninl', _yc+em

About ._.+n)ZO I ha_! tr+v.......!Ul_¢h_ and _n r+ho eixtn r_vt,lutir,n

dintlor+ Prankly _l),>aking, _ did not have Bueh of 8,, appetite -

the effect e_,+_l_4 be felt of Y+ro]+_,nCed weE_:htle_':_n,+::c:+n! _nme

excitemenL. But !>r,+,[crami_ pro:_ram, :,_,!_ c,urri¢,1 _,t out.

The sanitary arran_'el, ent h:_,]to be used, o eo.,,_.,

operated pert'eetly.

From 7th to _2th revolution the program prezeribed sleep

and re:t. This t._asi_,_]emented. I did not sleep $oundly,

sometimes I woke up. But after_or4 I went to sleep an6 .....

even ovet'-slept the cecs_n:_ of eonr0_ni'st_on I was to begin

at 2 hours Hoseo,,, time. I _oke it_++at the start of _h, 13th

revolution.

Durin_ the fliidtt I car_'ie_] o1_t exercises and _!I sorts

of self oh_e_'votion ._ceordi-__.+,to l;ro_-ram,,made u_ by our doetor_.

The flight prop.rat',_-,,n.'.+_f_ll:,_ implemented.

At the ct;:,rt of the !Tth rew_lution in accordance w_th the

f+zt...Itprogram, the _utomat1¢ control, prove,lint '_'_P +h+.*'.c(;.ut

and l_uulinL; of the spa,'occr:+_t in pre_c_'ihed nreo we_-c switch+,d



in. Juas as in the previous o:,_e, in this flight too the use

was made of fully aatomatic o ientation system, cutting of

braking motor, control and desceht. How?vet, in case of

need I could have landed the s_aceship independently.

The spaceship was oriented, braking motor switched in

and the _paceship changed to descent trajectory. Prior to

descent I did not close the illuminator shutters and watched

with interest the bright luminance of the air, stream-lining

the spaceship with the _ntry into dense layers of atmosphere,

and _lor variation of this luminance with the changing

velocity and altitude. With appearance of overstrain the
i

weightlessness has ceased, there was no sharp transition of

any kind. I could feel the return of my usual condition.

After the passage through the zone of hot temperatures and

overstrain operation began of the landing system.

As you have already been informed, the construction of

spaceship and its landing system provide for two methods:

within the space cabin or by ejection and descent on

parachutes. I had permission during descent to implement

any of these methods. After switching in the braking motor

and the change of the shipto descent trajectory I was feeling

_ery well and decided to test the second method: st a low

altitude the ejection seat separated from the spaceship a_Id

thereafter the descent wa_ on l_arachutc. C_ose-by the

spaceship landed _fel_. Thim happended at 10 hour_ Ig min

q _|oscow ti_ on %he 7 of August 19g_1.l
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Thus, the flight has ended successfully,

I feel very well and have not noticed or felt any

changes or deviations from the normalcy in my organism,

and even the doctors have found none,

The success of the flight was assured not only by the

excellent making of the carrier-rocket, spaceship and its

systems, but also the support of the whole Soviet people.

M_ IN SPACE:
, i l L

Address of Prof. V. I. Yazdovskii.

The new stage in the mastering of the outer space was

only possible due to many years-systematic work of Soviet

Scientists, designers and engineers. In the first flight

of Yu.A. Gagarin on spaceship "Vostok-1", the main problem

was the study of weightlessness effect and of other factors

on human organism during the time, required for a single

orbitting of the earth. Inthe flight of Herman Stepanovich

Titov the study was made of whether a man could live in space

for 24 hours. In this case the investigation was made about

the general state of the organism and its individual physiolo-

gical systems. The efficiency was_udied of the cosmonaut to

control the spaceship and life support systems, and other

means, providing for the safe_:, of the flight. In space flight

on "Vostok-2" the investig_tion was made primarily of the weight

lessness effect on a man for more than 24 hours.
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It should be mentioned, that the flight of c-mrade Titov

was carried out during the period, when the radiation background

in the outer space was the .most suitable. This was possible

due to _ood work of the physicists, astronomists and biologists

in forecasting flares on the sun by optical observation of the

solar activity and radiation reconnaissance by direct probing

of the stratosphere. All the systems for providing the

necessary conditions aboard the spaceship were estimated for

the possibility of man-in-space flight lasting ten days.

Prior to the flight a great work was carzied out for perfecting _'

the life support systems on board and careful preparation
i

and training of the cosmonaut for the _light on "Vostok-2".

Primary results of research, conducted on spaceship "Vostok-2"

m_de it possible to say, that the flight passed well. All the

systems aboard maintained the required conditions in the space !

i
cabin, i

i
q

The pressure was one atmosphere, temperature varied from

10 to 22°C and was adjusted in accordance with the spaceman's

feeling of heat, percentage content of oxygen 25-27%, carbon

el
dioxide - 0.25-0.4%, relative humidity of the air was 55-75,,.

Systematic observation was conducted of the cosmonaut

and his activity by means of the radiotelemetry and television.

There was continuous recording of the bio-electric and mechanical
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activity of the heart, the rate and depth of respiration,

temperature, The efficiency was Judged from the radio

change with the earth, precision in th_ implementation of

flight assignment and observation of the T.V, picture.

The data of preliminary show, that on the whole the

physiological functions of human organism in flight had

no pathological departures. The pulse of space_an Titov

during the flight fluctuated between 80 and 100 beats per minute,

which was not outside the initial level before the flight.

The respiration rate was 18-22 per minute. During sleep the

pulse rate of comrade Titov dropped to 54-56 beats per minute,

which corresponded to background data, obtained in prolonged

ground experiments not long before the flight. The shape and

interval of elements in electrocardiogram of Herman Stepanovich

Titov have shown no essential changes.

Inspite of the great complexity of the flight and flight

assignment the efficiency of Herman Stepanovich Titov was

maintained throughout the flight at a quite high level. As

you know, he efficiently controlled the spaceship, made the

required entries of his observations in the lorg-book and

maintained continuous communication with the Earth.

During the space flight _e carried out without .ny spacial

difficulties all the natural _unct_ons: took food, _lept, and

also used the sanitary arrangements

S
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. It should be mentioned, that prolonged weightlessness did

cause some changes in the vestibular apparatus of Herman Tit.v,

which was manifested sometimes in unpleasant sensations.

However, when Herman Titov took up the initial collected posture

and did not make any sharp movements of the head, these sensa-

tions almost totally disappeared. Quite por sible, this was the

result of some individual characteristics of Herman Stepanovich

Titov. Therefore the question about the state of man in conditions

of weiEhtlessnes_ requires further research.

After sleep these changes have considerably decreased and

after switching the brake motor disappeared altogether.

After the space flight comrade Titov shows no disorders in

the state of health, all the physiological functions are at a

level of initial data. The efficiency fully retained.

As a result of this flight the Soviet science and specially

the space biology and medicine have become enrichec by a great

amount of new scientific data, which are being processed at

pre_ent.

The research program aboard the spacezhip "VostOk-2" h_s

been fully implemented.

In conclusion I would like once more to thank Herman

Stepanovich Titov for excellent implementation of the flight

i program.
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The next speaker is academician V. A. Kotelni_o¢_

Radio-co,_muni.cation earth ,- "Vestok-2,".

Address of V. A. Kotelnikov:

The spaceship "Vostok-2" communicated with the earth

by radio. The requirements of the radio-communication

equipment were very high: it had to provide an extremely

reliable communic_tion _,ith the cosmonaut practically at any

moment of the flight, it had to be very light and compact

and consume very little power.

The transmission from the spaceship to earth from

great distances was implemented by means of two parallel-

operating shortwave telegraph and telephone transmitters,

operating with amplitude modulation. These transmitters

operated through special dividing filters on a common

antenna.

During flight above the USSR territory the transmission

from the spaceship was conducted by means of the third ultra-

short wave transmitter. The ultrashort waves assure a

specially reliable communicntion, since their propagation

does not depe_d on the state of ionized atmospheric layers

and they are lems affected by the interference from other

stations. HoWever the rounding of e_rth by these waves is

very poor, and therefore for communications at grent di_tonces

they were useless. The frequency of the ultrashort were
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transmitter was 14,).625 F_ps. It operated with froqunlicy

modulation in + 30 Kcps onto a spocial antenna. Many stationsI

on the USSR ter-itory received transmissions of the _paceship.

Moreover, as shown by the incoming communiques, many stations

even in oth,r countries have been receiving them. The

transmission from the Earth to the spaceship w_ also on two

waves of short wave band and on one wave of ultrashort waveband_

which was used With the flight above the USS_ territory. On

Earth the dispatcher could switch in for transmission to spaceship

radiotransmitters in various parts of USSR, depending on position

at a given moment of the spaceship.

All the receivers on the spaceship were on semiconductors,

their sensitivity - units of microvolts. The low-frequency

characteristic_ of radio lines were optimu_ to obtain maximum

legibility of speech in condition_ of noise and interference;

a symmetrical amplitude limitation of the input signal has been

applied for this l_urpose in transmitters aboard.

The pilot of the spaceship could carry on transmission

both from the microphones, built into the helmet of the space

suit, and by means of microphones in the cabin, which he could

use by removing the helmet.

For transmission by_legraph, which was provided for the

case of poor audibility, there was a Horse key on board.

However, it did not have to b_ used due to good transit of

rodio waves. The r_ception could have been conducted with
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earphones. In this ca._e one ear received _ignalm from one

shortwave receiver and r_c_iver of ultrashort waves, nnd in

the other ea_, - from another receiver and a ditional receiver

on board of broadcasting bends. The pilot could adjust the

power of these signals according to h_ w_h.If he wanted to

remove the earphones, the transmission could be heard from

the three dynamic loudspeakers in the cabin. This required

opening the helmet.

The cabin also had an "automatic stenographer" -

taperecorder. It switched on automatically every time the

pilot begsu, to speak. During the flight above the USSR

territory the recording was transmitted to the Earth by

means of ultrashort wave transmitter at a speed about seven

times higher than thnt of recording to save the time.

Bwsides the equipment for radio, telephone and telegraph

communication, spaceshi r also carried a TV camera, which

could transmit to Earth the picture of the pilot. Two TV

cameras were used on board, one - narrow band, used on space-

ship before, which transmitted the picture with clearness of

a 100 lines, and the other - a new wideband system, providing

clearness of a 400 lines. The second system was being tested

on this _lJ.ghte Both the systems transmitted 10 pictures per )

second. Each of the TV systems h_n_ its o_'_ transmitter,

operating in ultrashort wsveband. The reception wns conducted

st several point_ of the USSi_ territory. At the ground stntionc_
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the picture was observed o the screens of _pecial tolevi_ians

and recorded on tins-film synchronously with the recording of

the physiological functions of the organism, Both the systems

operated quite normally during the flight and enabled to

observe and record the behavior of a man in conditions of

weightlessness.

Pilot-cosmonaut Herman Stepanovich Titov has highly

estimated the composite radio-set , by announcing in the Red

Square: "Radio-communication operated so well, that throughout

the flight at each orbital point I could communicate with my

beloved Motherland"°

The reliable and high quality performance of r_dio r;esns

were obtained due to a careful preparation.

The preliminary flight experiments have ma'_ it possible

to check ful!y the distance of communication on short-waves
_t

and ultrashort waves, to determine the effect of acoustic

noise in insertion branch on the legibility of speech, to

appraise the jet effect of the working motor on the passage

C o_ radio waves, to determine the possibility of simultaneous

operation of receivers and trausmitters during the flight,

etc,

Thus_ at the start of the manued flight the communication

syvtem was fully checked and in working order.
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The work on radio communie _tion with the slmcomnn has

_hown the por:_,ibleconmunic:_tion eve. at _ro_t diotnnces.

_fl,en our Soviet m_n will fly o planets, he wi]] oI_o be

able to _peak with his Motherleno and be ¢onneoted with it

by television.

The next speaker is the President of the International

Astronautic FeJeration academician L. I. SePoy.

THE REALITY IS ABOVE THE FANTASY

Addres_s of L. I. Sedov:

Not even four years have passed since the beginning of

the space epoch, marked by a vigorous development of science

and technique, aimed at cognizance and mastering of the

Universe.

That, which was a dream and the fantasy of people, has

become a reality in our days. The progremm$vely new achieve-

ments of the Soviet Union have repeatedly shook the vorld:

artificial earth satellite_; moon shots; delivery of pennant

to the moon with the Emblem of the Soviet Union; ghotographs

of the other side of the moon; Venusian probe; launching of

i a series of spaceships-oatellitea and, finally, historic

orbital flights of ¥urii Gagarin and Herman Titov,

The general public and specialists of the whole world

watched with admiration tb_se investirations. The ncientific
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and tecb.nic_l _ucco¢_t_ wn_ n_ur_d b;/ _ho n_rinC of conc¢_pt_._u_,

perfection of d_slgn and co.L_truction I _,rent _izc _d po_oP of

Lho space rocket_ end high wei?,ht of the _.p.cemhips, e0ulppcd

with a composite modern appar#itu8 for _c£ontific experiments

and for communic_;ion with t}'e _srth. The m_rwlous nccuracy

of control sgstc_s must be s_)eeially emphasized.

D_velopmont of the _oviet space research is the center

of the modern universal science, the center of interer.t of el,

ti_e nations. The results of this week are the main scientific

achievements of our time, they will serve as a basis for further

progress, the memory of "..hemwill last for ever.

We, the Soviet people, are hap_y and _lad, that the main

results and the ].eadin_ role in the masterinE of space belongs

to our Motherland.

The Soviet Union constantly and persistently fichts for

peaceful existence, for peace between nations, and in this

noble struggle the _chievements in the space science _nd

technique are of a _rent help. The Soviet s_sce res_rch is

direoted tankards the strenEthen[n5 the peace and are peacef_,]

scientific works.

The discover:es of the Soviet scienticts be___m[_to

humanity. The _ain data on fli_?l,ttr_jectorie_ and _cientific

results, obtained i_tt!te Soviet invec.ti(::,tions,ore pub!lobed

fop _eneral information and use.
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The whole wt_r!_!with excitos_er,t nz_d ter,sio_, wr_tc_r:dt_e

fli_;hts of ¥u. A. Q_:_cln _nd lI. ,5, Titov, w_ich w_.po _nnouncec_

prior to thelP _nFe completion. The ]_oo}_leof _!__.the: c,,_i_trir_c_

in the world ob_erved the course of tl;e_e fJii:ht,_:,

The _cientist_ of the Soviet Union, just _ the leading

scientists of t_e whole world, arc ea_er to cooperate. In

conditions of p_ee and friendship between nations the coopera-

tion in the sphere of _cience and technique is very beneficial,

and _his is a _reat boom for all the workers.

The fli6hts of man-made space vehicles to other planets,

interplanetary ¢omm_nication and voynges are the order of the

day.

Allow me in the name of the International Federation of

Astronautics to _reet, congratulate and thank the leaders of

the Soviet State, Soviet scientists, engineers, technicians

and the courageous pilots cosmonauts Yurii Gagarin and Herman

Titov.

The Soviet toilers - enthusinsts, inspired by the _arty

and the Government, with mighty support of the whole Soviet

: peopl_ have attained by their intellect and selfless labor

brilliant achievements.

"i

Dear comrade Titov, people of the whole Globe are proud

of you.

"Pr_vda", 12 August 1961,
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On the 6 of husunt 1951 at 9 hnurn Noncow time from '_'l_

_ov_:t Conmodrom¢ l_aikonur anotht_r nuccQG::fui launahiag wa_

accomplished of spaccnhip _at,)llJ.te '°Vo_tok-2", manned Oy the

citizen of the Union of _oviet _oclalist _¢,])ublics,pilot -

cosmonaut Major Herman Stcpanovich Titov.

According to '_erified data, perigee distance was 183 hm,

and apogee distance - 2_4 kin. The orbital incl±natior_ e_po_ ,_

64056 _ The initial orbital period was ,,_°/,_,,'.!l_,.te_'_

On the 7 of August 1961 _t 10 hours 18 t_inu_es Hoscow

time the spaceship satellite "Vostck-2" has safely landed in

prescribed _reuon the territory of the Soviet Union in the

vicinity of village Krasnyi Kut cf Sacatov district.

Twenty five hours and eighteen minute_ lasted this

historic flight, ov_r seven hundred thousand k m has flown the

_peceship satellite, completing over seventeen revolution

around the earth.

The flight of H. S. Titov is a new step on the way to

space mastering by a man. The possibility hae been proved of

a man's prolonged staying in the outer space.

The flights of the Soviet spaceship-satellites show, that

the time is not far off, when tl_e man will be able to penetrate

far into the space, to make o.,_met_'ue the ages-long drea,_s of

flying to the moon, _nors, venus and even more di_tnnt d,_ths

of the universo. The msnkind has entered into a new epoch of
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mastering the secrets of nature, concealed in the depths of

the cosmos.

Thelaunchin_ in the Soviet Union of space rockets and

spaceships does not aim at setting up records and achieving

external effects, astonishing the peoplets imagination.

They are carried out in accordance with a certain program

of r_search and mastering of space. In accordance with this

program Soviet scientists, desig,:ers, engineers_ technicians

and workers are conducting extensive research and practical

work. The exceptiona3 achievements of the _oviet Union in

rocket technique our country has placed at the selvice of

peace and progress of mankind. The planet earth is a

gigantic accumulator of energy, headed by a human mind.

It depends only on man, how to order this energy, how to

direct its mighty forces.

Soviet people, guided by the Communist party, has turned

to the future.

With the constructio_ of spaceships of "Vostok" type

have begun and are being conducted systematic investiFations

for improviug methods of a man's orbital insertion, his return

to earth, effect of study of the space flight on human organism,

elucidating possibility of a man retaining his efficiency with

prolonged weightlessness; life support system_ are being

perfected.
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The flight of the first in tho world Soviet spaceman

Yu. A. Oagarin has inaugurated the era of a man's mastering

of space.

Less than four months later Merman Stepanovich Titov

accomplished a prolonged space flight. He made a voyage

approximately equal to the distance from earth to the moon

and back and has _afely returned to earth. This flight is

another enormous step on the way of conquering the space,

another historic victory of the Soviet science and technique.

Construction of spaceship "Yostok-2".

The spaceship "Vostok-2" consists of pilot's cabin,

instrument compartment and braking motor compartment.

The outside of the pilot's cabin is coated with a layer

of thermal protection against the effects of high temperature

during descent within the dense atmospheric layers. In the

shell of the cabin are three portholes and two quickly -

opening hatches. The portholes are protected by heat-resistant !

glasses, which enable the spaceman to conduct observations both

during the orbital flight and on descent trajectory. To pro%ect

the spaceman's eyes from the rays of the sun each porthole is

provided with shutters, which could be closed in the case of

need.
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The cabin contained life support and control systems, part

of radio _quipment, log book, optical device for visual observa-

tion through portholes, television camera5 for observing the

spaceman, during the flight.

The instrument compartment contains radio and control

equipment and thermal control system of the spaceship.

The cabin has a special seat for the pilot-cosmonaut.

This seat is a complex of systems and devices, which assure

the possibility of prolonged staying of the spaceman in the

cabint and in the case of need safe separation from the

spaceship and descent of the spaceman to earth. The seat is

provided with devices for safe automatic separation of the

pilot from the spaceship and his landing during emergency

at the takeoff and insertion into orbit. The seat has a

supply of oxygen and ventilating device for the comfort of

the cosmonaut in the space suit. Moreover, arranged in the

seat are the two-way radio set_ supply of products and articles

of primary necessityt which could be used by the spaceman on

landin E. The seat is padded with soft plastic cushions, made

to fit the body,

_u the case of cosmonaut's landing separately from the

spaceship the parachute systems of the seat assure its stable

and smooth descent onto the surface or water. In the case of

descent on water the spaceman may use an inflatable dinghy,

which unfurls automatically and is ready for use at the moment

of coming down in water. _oreover, if the pilot comes down
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in water the space suit itself supports him on the surface of

water in position of floating on the back; the thermal insulation

and air-tightness of the suit allow staying in icy water at O°C

for 12 hours without any unpleasant sensations. The space suit

is worn over a woolen underwear. The helmet has a glass "Visor",

which is opened by hand and closes both by hand and automatically,

if pressure or gas content of air in the cabin is above the

tolerance limits. The space suit and its systems enable the

commonaut to control the spaceship even in the case of failure

of the cabin's hermetization.

Above the space suit the cosmonaut is wearing an overall

of orange color. Ventilation of the space suit is by the cabin's

air.

The hand control equipment the spaceman to orient the spaceship,

to land in a selected area, to regulate the cabin's atmosphere, etc.

Air-conditioning and pressure-control equipment automatically

maintains in the cabin normal gas composition, humidity and air

pressure.

Conversation with e_rth co_Id be maintained with the use

of microphones, laringophon, telephone and dynamic loudspeakers,

by switching on either of these by the pilots wish.

In the case of need the cosmonaut may interfere with the

working of automatics, decreasing or rising the tem_'rnture,

varying humidity and gas composition.

i
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, The spaceship "Vostok-2" carried a new regenerntin£ unit,

distinct from that on "Vostok-2" in the composition of blocLs,

chemical agents and higher perfection.

The specially prepared food (Juices, chocolade, pies, etc.)

is confined in tubes, and the water is in a special tank and is

taken by the spaceman through mouth-piece and hose. H. $. Titov

had a reporter cine-camera "Konvas", by means of which he could

take films through the portholes. There was a set of changeable

objectives for the camera and a supply of color film.

The flight of the spaceship "Vostok-2" was planned for 17

revolutions around the earth. However the construction of

the spaceshipl reserves of food, water agents of regeneration

system, power sup_ly permit of a more prolonged flight.

After the orbital insertion the spaceship separated

from the carrier-rocket. During the orbitting the equipment

aboard operated in accordance with a definite program.

During flight above the U_SR territory the equipment is

switched in for transmission of telemetric information, orbital

control and transmission of the TV picture of the pilot. Data

of trajectory parameters, received by ground stations, were

automatically transmitted along the communication channels into

computing center, where they were processed on electronic

computers. Thus, during the flight determination was made of

orbital _ parameters and the ships movement was forecast.
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.. The "Signal" system aboard, which continuouelb operates

on frequency 19.995 Mope, served for the radio bearing of the

spaceship and transmission of a partial telemetric information.

During the flight the spaceman maintained radio-communication

with the ground stations, transmitting information about his

feeling, implementation of the flight assignment, performance

of equipment, received instructions on _he order of further

flight.

Information, received from the space,lan on radio-telephone

lines, telemetric information were processed at ground stations

and concentrated at command centers of flight control. On basis

of the obtained information analysis, further course was decided

of the flight.

Durlng the flight the spaceman had to carry out the

following in accordance with assignment:

- to observe the performance of equipment aboard;

- test twice manual control of the spaceship;

- conduct visual observations through the cabin's portholes;

- besides the direct radio-communication with the earth to

carry cut during the flight above the bSSR territory short-

wave communications twice during an hour,

- carry out physical exercises, etc.

In the case of pilot's foaling bad or failure in performance

of apparatus it was possible to bring the spaceship to earth at
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any moment. The resolution about descent could be token by the

spaceman independently or after consultation with the command

center. The descent could have b,en done eithec by manual control

of the spaceship, or with the use of automatic system.

In normal flight the descent was proposed at the start of

the 19th revolution. The program provided for the use of

automatic system. In this case F_ior to stsrting of brake motor

there is automatic orientation of the spaceship. After operation

of the brake motor at prescribed orbittal point, the spaceship

changes from the orbit to descent trajectory. After the passage

of high temperature zone the landing system is switched on close

to earth surface and assures the landing of spaceship a_ low

velocity.

There are two possible ways for the spaceman's landing:

- in spaceship;

- outside the spaceship: by ejection at low altitude

of the seat with the spaceman and subsequent descent

of the spaceman on parachute.

In this flight _. S. Titov used the second way.

Commu__nie_tion systems_with_sp_ceeh£_:

In development of con_munic tion equipment with cpnccship

"Vostok-2" it was necessary to ]_ro_ridehigh reliability of

performance both of the system ss a whole, and of ench block
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included in it.

The communic_tion system hsd to provide for two-way

conversations with the earth at maximum possible distance_

in any conditions of the flight and with the least consumption

of time for getting into contact.

To ensure reliable communication the spaceship carried

equipment for three two-way radio telephone lines: two on

short-wave and one on ultrashort wave. The two simultaneously

operatin_ shortwave lines assul'ed reception and transmission

on various waves, each of which gets through quite well either

at night or during the day.

The passage of short waves depends to a great extent on

the state of ionosphere, therefore the _hort-wave communication

is not always sure. For this reason was also used the ultra-

short-wave channel, which provided for _-eliable communication

st comparatively short distances - upto q500-2000 kin. The

passage of ultrashort radio waves is practically independent

of the flight altitude of tl,e _paceship, ti_:e of day, _!onth_

year, etc., i.e. of all thorpe factors, _,Lhich_J_termine th,:

state of ionosphe_-eo

Thus, the _hortwave co::'_:_lunic._t_onmade it possible for

the consmonaut to communicate at any time of the dsy at great

distances - upto the opposite zone on the surface of the Globe,

and the ultrashort wsve communic_tion provident_ for a _oo<_ radio-

contact with eart!_ dul'ing the flight above :he I_[.5:_t-,ritorl,'.
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The 8hort-_ave tran_mittern operated on a common nntenn_

through special separating filters; in the _e way the short-

wave receivers operated also on a common antenna. To obtain

simultaneous reception and transmits;ion it was nece_sar" to

provide high extent of filter separation between these antennas.

The ultrashort wave recaivers and transmitters operated on a

common anbenna.

Frequency of transmitters aboard was 15.765, 20.006 and

i 143.625 Mops.
!i

The set of communic,tion equipment on board included tape

recorder with automatic start from speech signal and accelerated

reading of recording on command from the earth, broad-casting

receiver with smooth tuning it, medium and short waves bands.

A special network of ultrashort snd short wave ground

stations were used on earth for oommunic_,tion with the spaceship.

The ultrashort wave station_ _re equipped with special directionul

antennas and reproducers of accelerated recording, the short-

i

wave ground stations used directional antennas, powerful trans-

mitters and highly sensitive receivers. The ground centers

ape connected with dispatcher, maintaining communlcstion program.

He gives directions, when :,nd which transmitte? is to be use
I,

and wh:at is t_ be transmitted aboard; all the information from

receiving ground stations were directed to him.

Due to the grent flying s_eed of the spaceship the questions

i of cl*.ar and quick communication of dispatcher with each of the

,!,
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many ground stations are of special significance, th_ slighte6t

delay in reporting the received _mmunique ur even in transmission

on board may brash the contact.

Even before the flight of Yu. A. Gagarin and H. S. Titov

during the launching of the spaceship with animals in March

of this year complete testing was conducted of all the blocks

and devices in the system of communication.

This flying ex?eriment made it possible to check fully

: the distance of communication on short and ultrashort waves,

to determine the effect of acoustic noise during the insertion

on the legibility of speech, to determine the possibility of
Z

simultaneous operation of receivers and transmitters during

the flight, etc. The electro-acoustic equipment of the

pilots communication system was also tested and its stability

i against noise in the actual flight was checked.

Thus, at the start of the manned flights the communication

system was fully checked and tested as a result of the pilot-

less tests in automatic conditions.

Television equipment was also set aboard the spaceship

for direct observation of the c,_smonaut during the flight.

The problems of the television equipment on board the

spaceship satellite "Vostok-2" were confined m_inly to

obtaining pictures of the spaceman characterizing hi_ feeling,

behavior, coordination of movements in carrying out various

tasks.

O0000009-TSBIO
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Not le_ eooential w_ the further re_e.rch in conditlon_

of the TV picture8 tran,mi_mion from aboard the space_hip with

the object of improvin_levi_ion of apace objects. Accordingly

two _V c_merns were set up aboard the _pace_hip-n_rrow and broad-

band.

Both the TV systems operated independently and had their

own radio-transmitters in ultrashort wave band. At the ground

receiving stations the TV pictures were viewed on the Bcreen of

video-coutrol devices and recorded on cine-films. This was

simultaneous with recording of the main physiological functions-

pulse and respiration rate, etc., which made possible composite

comparison of various data in processin_ the flight material.

Provisign ' of. life support conditions _n the s!oageship:

The flights of space_hips "Vostok-1" and "Vostok-2" were

preceded by a _reat amount of research in fixing the microclimate

parameters of the cabin I working out ways _nd means of their

maintensnce and control during the whole time of flight. On the

basis of careful analysis of in,.est_ations defined during

general variations of ele_lents in the cabin's microclima'te

S (barometric pressure, _a8 composition _nd humidity of air,

temperature of _as medium), construction of the cabin itself

.. and its equipment the technieol _nd physiologically - hygienic

requirement of hermetic cabin were fully thought out nnd h_ve

justified themeelve_ in the l_nch_ng_ of the s_ce_hips.

...._.........._ " ,.. "........' -_ "i_i_-_,_........ %]' _.. _ " I . ......_ .....1 . _ , , . ...o_/_;...............,-_.......... __" • i i IIIll I il
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_he human organists in ct_nb]o of mnintn_n,inr- normal vitnl

activity in conditions of environment _;lightly departing feom

normal. However, if th_ chang_,_ in microcllmate elemont:_ of

environment nr(. considerable, t_e reserves of the organism

beco_Je exhausted, the "equilibrium" between the organism and

environment is disturbedcdi:_ord_rs of indivi@ual _hysiological

systems nnd of the v-tel activity as a whole appenr. Any

deoarture in microclimate eler_ents of environment from normal

parameters, causes in the organism an ad_itional :,hysiological

strain, ¢_eteriorat.ec_the human endurance of overstrain,

weightlessness, transitions fro_, overstrain to weightlessness

and vice-versa, etc.

To maintain the b_sic parameters of the c_bin's micro-

climate clcse Lo nor_al the use was ._ade on _paceship "Vostok-2"

of air-regenerating system, which provided, on one hand,

absorption of carbon dioxi_e and moisture, exceded by a man,

and on the other emanation of a certain quantity of oxy,_en,

required for breathing.

The amount of oxygem, emanated by the system, was adj,sted

(within certain limits) by the need of the spaceman himself.

Deviations fro_ t.be present contcn_ of oxyL_n, c_rbon dioxide

a_d water vapors in the atmosphere of r,pace cabin were recorded

i

by special sensitive elements, the signal of v_hich were p_.rceit,ed

by the automatic reg.lator controlling the r;_te of corre:ouonding

reactions in r_,_enerntor.

00000009-TSB 2
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2he automatic control of regenerstlng unit wan duFli©ated

by manual control, which enabled the opaceman in the case of

necessity to control the operation of the unltt making up the

required composition of the cabin°_ Qtmo_phere_ humidity and

tempe rat ure •

Special automatic thermal control system maintained the

required temperature in the apace cabin. Development of this

system involved overcoming a number of difficultiee, specified.

on one hand. by the variability of heat exuded by a man and

operating equipment per unit time, and on the other - radiation

heating of cabin from the sun.

The automatic thermal control system consisted of two ducts

air - open into space cabin and f3,uid - leading to a sr.e_ial

heat radiator in the instrument compartment of the cabin. Both

these ducts Joined in the air-fluid heat exchanger in the apace

cubin. The spaceman could independently fix the temperature in

the cabin within the limits from +qO to +2_°Ce which was hence

maintained automat ically_

r

All the parameters, characterising performance of regene-

ration system and the atmosphere of space cabin, were watched

: by the spaceman in devices on the control board and transmitted

to earth by radio-telem,etry,

Numerous experiments, conducted in ground leborstoriee,

have shown, that the air oonditionin| and regenerating system
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reliably assures maintenance within the required limit_ of

pressure, temperature, humidity and 8as content in the cabinto

atmosphere.

Pby8£o_o_i©8_ specifLcity_f veleht!e_sneees

_he main difference of the second space fliSht from the

first consisted in the fact, that it was longer and was imple-

mented in accordance with a more eztenaive program of research.

It is well known, that one of the factor8_ which a man

encounters durin 6 space flight is the veightleeenesse Whereas

until recently very little was known about its effect on the

organism. Cases of partial and brief weightlessness, which

are known to man in surface conditions_ did not alloy to make

some 8o_entifically based prognoses regarding the space flight.

There were controversial opinions regarding the effect of

prolonged weightlessness on the orientation of a man in space,

eoordina_ion of his movements, function of cardio-vascular

and digestive syetem_ and psychic state.

All this persistently required shall round study of this

important problem. Horeover_ primarily it was necessary to

clarify the nature of the weightlessness effect on the vitally

important functions of the organics-blood circulation and

respiration, i.e. to establish how dangerous to a manta life

is the state of weightlessness. Not less itportant also was

the study of the possibility of normal vital ac_ivit_ of the

_-.-........ _=s........
!
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spaceman in fltght_ his efficiencyt capacity to take food,

sleep_ ek¢,

The _esolution of these questions was extremely difficultQ

This was due to the fact, that the construction of special stands

for reproducing weightlessness in surface conditions is a techni-

cally extremely complex problem. Actually, for a man in order.to

cease feeling his own weight, it is necessary to create conditioner

in which there will be no stimulation of receptory apparatus

(nerve ends) from which there is a constant flow of impulses into

the central nervous system informing the man of the body position

in space and of the position of various body parts.

As we know t the orientation of a man in space and exact

coordination of his movements happens to be possible due to clear

functioning of the three systems_ vestibular apparatus, organ of

vision and receptory apparatus of the skin_ muscles, tendons,

Joints and ligaments.

i The vestibular apparatus is located in the labyrinth within

the pyramid of the temporal bone. It consists of three semi-

circular canals, located within thFee planes, and otolithic

organ. The semicircular canals perceive the angular accelera-

tions and the otolith organ reacts mainly to gravity changes.

The otolith is located on the Junction of the semicircular canals

and is a hollov_ the bottom of which is lined with sensitive nerve

cells. Th_ cells have the finest filaments and lying on these

00000009-TSC01
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in a _elly-ltks mass are small crystals of calcium carbonate

and ©alcium phosphate salts. - .toll, he. Vith the changin 6

position of head or of gravity the pressure of oto3.iths on

nerw¢ells changes, and therefore the mtimu_ion of the latter

also chanses. Nervous impulses from ,tolith are transferred

into the central nervous system, and on basis of the incoming

information the correct orientation of the body in space is

implemented by means of certain muscular groups.

All the above systems (vestibular apparatus, vision, etc.)

supplement each other reciprocally.

It edaould be added, that the vestibular apparatus is closely

connected with the vegetative nervous system_ which regulates such

automatic functions, as digestion, ¢ardao activity, vascular tonus,

sweating, etc. _ence changes in the function of vestibular apparatus

can cause considera_le deviations in the functions c • the above

systems.

_he first special tests in the study of wetshtlessness effect

on a human organism were conducted on a surface stead, which

permitted to create veightlessness_tsting I - 2 seconds. Th_s

result8 of these tests, however, could not satisfy the investi-

gators, since the effect of weightlesshess was too brief. Very

interesting yam the attempt to imitate the stats of weightlessness

by submerging a man in a special suit into f_uld oF _pe¢ifi¢ gravity

equal to that of a man. These tests enabled tc 8_t an &den about

- 4
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the functions of orsanisa in conditions, approximating the state

of weightlessness, when the activity of a part of nervous receptors

was eliminated.

An essential step forward in the stud7 of weightlessness

were the experiments on planes. During the flight of a high-speed

plane in parabola the developing centrifugal force balances the

gravity. In these conditions it is possible to obtain weightless-

ness lasting up to _0 - 50 seconds.

The experiments on planes pe_itted to get answers to the

questions on subjective endurability of this unusual state, on

reactions of cardio-vascular system, orientation in space, coor-

dination of movements, etc.

In this case it van fixed, that there are no appreciable

changes in the function of cardio-vascular and respiratory systems;

there is no departure from _erMal in the rate and rhythm of pulse

" and respiration, in arterial pressure, electrocardiogram. There

is no noticeable effect of weightlessness on hasting or sight.

Orientation in space and coordination of movements wi_h open eyes

also do not show any appreciable changes. This is clear froe the

fact, that undergoing the test could execute quite suitable

movements, such as, for instance, recording in log book I Morse

key operation, etc. As regards the subjective sensations, these

were differing. Some felt excellent in conditions of weightlessness,

others noticed a number of unpleasant feelings and sensations.

These were expressed in nsusem, vertigo, loss of orientation,

00000009-TSC03
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sensation of rotation, etc. True, in a number of persons with

repeated flights developed adaptability, which proves possible

training for weightlessness. It is a very important fact.

Thus, the plane tests have helped to clear a lot. However,

all this could be taken as true only for a comparatively short

time of the weightlessness effect. At the same time it was clear

that the time factor will be of significance. Many important

questions could not even be put up for resolutions in experiments

on the planes. Therefore, the next step in the study of this unique

factor of space flight was the research on various types of animals-

mice, rate, dogs, - placed on rockets, and later on satellites.

In some experiments the duration of animals being in conditions

of weightlessness was over 2_ hours and news,theisms no adverse

effect was noticed on physiologicel functions or vital activity

of the animals. Positive results of these experiments made it

possible to come to conclusion, that veightlessnese, lasting upto

2_ hours will not be dangerous for life and health of man.

On the 12th of April 1961Yu. A. Gagarin ac_omplished a

space flight. After entering an orbit he remained in the state

of weightlessness for about an hour. He did not noticed any

unpleasant consequences. Vithout any difficulty he took food_

done vriting_ conducted the required observations. Those _re

very important observations of the first in the world cosmonaut.

But space flights may continue weeks, months and years.

Further study was required of this important problem_a_ of tl_o

whole life cycle of a man in prolonged weightle_snees.

00000009-TSC04
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The extensive program of medical investigations on spaceship

"Vestok-2" included study of diurnal life cycle of a man in

eondition8 of spaceship and efficiency investigation of the

cosmonaut in prolonged we_,ghtlessnese.

Various methods for obtaini,.g information were used for the

implementation of this program. The information was transmitted

by radio to earth and processed. The use was not only of subjective

sensations and feelings, transmitted by the cosmonaut from aboard

the spaceship, but also of objective indices, recorded automaticalZy.

In the first case the information was coming through the system

of two-way radio-telephone equipment, and also from transmissions

of summaries in a certain form. In the eecondrtelevision and

telemetry were used. At present all this information is being

studied and processed.

EnnurinK radiat ion _afety s

On spaceships-satellites, preceding £1£ghte of Yu. A. Gagarin

and Q. 8. Titov, an extensive program was conducted of biological

experiments. These permitted to come to the oonclueiont that a

manned flight in similar conditions is possible and not dae-eroue

for the hea_th. In particular, this flight is Dot dangerous in

respect of radiology. However, not all the questions, connected

with the possible biological effect of radiation, can be considered

as solves. Special in this respect required the solar flares.

gome of these are associated with sharply increased intensity of

cosmic radiation, changes in its qualitative and quantitative

composition and could be dangerous to a man aboard the spaceship.

00000009-TSC05



At present the regularity in the appearance of these flares is

not sufficiently well known, and to foresee them is a difficult

problem.

To ensure the radiation safety of G- S. Titovee flight

¢ert_L_ measures were taken for observing the solar activity

and direct measuring of cosmic radiation in the upper atmospheric

layers.

During the period, preceding the launching, and throushout

the whole flight an extensive netvork of ast_wnomical observato-

ries conducted regular observations of the sun with the use of

special methods, which permitted to forecast with high probability

increase in the solar activity and flares. At the same tins in

various parts of the Soviet Union, specially in polar latitudes,

systematic launching was conducted of balloons, directly recording

the intensity of cosmic radiation in stratosphere. All the

information obtained by these methods was i_ediately processed

and quickly _omaunicated to flight control. The decisions on the

start of _light and its subsequent prograa were taken tr_th an

estimate of this information.

During the period imlediately preceding to the launching

of spaceship "Vostok-2" and also during the whole flight the

solar activity was within the noraal lilits. Intensity of

the cosmic radiation in the stratosphere, measured by means of

commie radiation balloons, was normal throughout° In respect of

radiology the flight was in _uitable conditions.

00000009-TSC06
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How the fliRht was. passing:

It may be aneumed_ that the specific effect of space flight

factors actually "begil,_" from the moment of stepping into the

cabin and the shutting of the hatch. The spaceman was left alone,

he is isolated. True, in this case the isolation is incomplete,

as m. S. Titov continuously communicated with the command center

of flight control. At this time there could be noticed insig-

nificant variations in the respiration rate and accelera%ion of

heart beats upto 90-106 per minute. One minute before the start

pulse rate was upto 120/minute. Undoubtedly, these changes were

due to emotion.

As we know, from the moment of the rocket*s takeoff the

organism is subjected to gradually increasing effect of over,train,

which may cause noticeable physiological changes in a number of

organs and systems. It should be mentioned, that both in Yuo A.

Qagarin and G. S. Titov, according to subjective and objective

data, the propulsion period prior to orbital insertion passed

without any unpleasant consequences.

a, S. Titov at the press- conference on the 11th of August

remarked: "Overstrain, noise and vibration in the insertion

branch have endured well and without unpleasnat sensations.

During this period I conducted observations through the portholes

and of instruments_ maintained two way radio-communication with

the earth'** True, it should be _enttoned, that inspite of such

good general subjective 8tare of the cosmo_aut, there was some

quickening of the pulse, which was upto 118-1_/minute.

........ :- - i "1 " I lit r r I IIIlll 1 iiii - .......................... ' "----" ,.m
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The changes marked in heart beats and rsspir_tion were

e_cified by the effect of the whole complex of flight factors

(noise, vibrations, overstrainS, including the natural for

this flight emotional tension.

However, these changes were not outside the limits of

those, observed in _. S. Titov during training in the prepara-

tion period, for instance, on centrifuge.

With the orbittal insertion and cutover of engines the

effect of noise, vibrations and overstrain has ceased: now there

was weightlessness. The first impression, according to 6. S.

Titov, was original: it seemed to him, that he was flying upside

down. But soon, after a few seconds, this sensation disappeared.

The spaceman got in contact with earth, transmitted communique

on his feeling and performance of equipment, conducted observations

through the portholes.

When the spaceship entered into the shadow of the e_rth, the

spaceman observed its surface.

In accordance _ith the flight program At qO hours Moscow

time G. S. Titov s_itched on the manual control of the spaceship.

He conducted manual orientation of the spaceship and a number of

other manueveres, required for the scientific measurements. In

hie conclusion the manual control permits to carry out fully all

the required msneuvers, control _quIpment operated exactly,

• without any deviations. The second time G. S. Titov switched on

the manual control on the seventh revolution.

-i
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At the start of the second revolution the spaceman begmn

cine-filming. The filmin_ and observations were conducted aloo

afterward for short periods throughout the flight. The whole

supply of cine-film was used up. The results of this filming

are of definite scientific interest.

In the observations of earth surface it is possible to

distinguish rivers, mountains, fields. The clouds were clearly

visible. They were easily distinguished from the snow by the

shadow they threw on the surface of the earth. The earthls

h_dzon is surrounded by a pale-blue halo. When the spaceship

came out from the earth's shadow, the horizon was seen in the

shape of a bright orange sickle.

In accordanc_ with the flight program Q. S. Titov maintained

communication on short and ultrashort waves, received radio-

programs by means of broadcasting receiver, made entries in log-

book and on tape recorder.

Throughout the flight there was a reliable twoway communi-

cation of the spaceman with the earth.

During the flight the cosmonaut transmitted greetings to

Moscovites, peoples of the Soviet Union, Europe, Asia, Africa

North and South Americas, Australia.

At the third revolution the spaceman lunched, and on the

sixthtdined , done exerciees_ etc.

,+ • • • ,+ ........ • .......... b "+_ ,
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The weSghtlessners did not prevent the 8pacem.n from

carrying out also all the natural needs, take food, u_e the

sanitary system and even sle_p. Truer the sleep, specially

at the beginning was restless, and the appetite low. It may

imagined, that the low appetite and the slight vertigo and nausea

were due to unusual irritation of the vestibular apparatus under

the effect of weightlessness. It is significant to mention, that

the pointed out changes in the vestibular apparatus almost totally

disappeared as soon as the spaceman took up the initial collected

attitude and did not make any sharp movements with the head.

These indications have become to a considerable extent reduced

after sleep and completely disappeared at the start of overstrain

effect during the return of spaceship to earth.

It should be pointed out, that durin_ the orbitting, when

the spaceman was awaken, the pulse, rate varied from 80 to 100/

minute, which was slightly higher, than the initial indices and

during the sleep decreased to 5_-56 and correspondid to ground

conditions, The shape and elements of electrocardiogram through-

out the orbitting did not show any significant changes°

The prolonged stay of G. S. Titov An conditions of weightless-

ness has passed well and di_ not cause any pathological disorders.

3ome changes were only Barked in vestib_llar apparatus, which did

not effect thr_ efficiency of the spaeeman. In the fothcoming

investigations it will be necessar_ to elucidate, whether the

reactions, noticed by the spacemal_ in ve_tibuler apparatus are

the result of the higher individual sensitivity or will frequently

00000009 7SC 11
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accompany apaceman in conditione of weightleesne_o.

In the latter ca_e the necessity may arise for cr_a_ing on

the spaceship of artificial weight, which could be implemented

by special technical means.

All the life support systems on the spaceship "Vostok-2"

operated normally. There were no disturbances in the composition

• of atmosphere, pressure and heat exchange._nthe cabin's temperature

the spaceman adjusted himself. According to received data it

fluctuated from 10 to 25°C. The humidity ea_ 50-70%.

In accordance with the flight program on the 7th of August

1961 at calculated time the automatic orientation system and the

automatic_ for descent and landing of the spaceship in prescribed

area were switched in. After the exit of the spaceship from the

earth's shadow there was the sear©h and orientation of the space-

ship on the sun. Hence in accordance with a special program

preparation began of equipment for starting the brake motor and,

finally, the brake motor was started; the spaceship changed t_

descent trajectory. G. S_ Titov transmitted to earth information

about the passage of all commands and communiques on the flight.

Having completed seventeen revolution around the earth t the

spaceship "Vostok-2" and pilot cosmonaut G. 5. Titov landed in

prescribed area. This happened at 10 hours 18 minutes Hoscow

time in the area of Kraenyi Kut village of $aratov district.
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Accordin_ to all the dat_ available at present, _md on

the basis of subjective sensatio,_s of G, S. Ti_ov, hie

efficiency was retained throughout the flight at quite a high

level.

From the expressionsof G. S. Titov and available data,

transition from weightlessness to overstrain at the moment c_l'

the ship*s deceleration was quite smooth and did not involve

any unpleasant consequences and functional disorders. The

descent was quite successful. The spaceman felt throughout very

well and his mood was cheerful. No pathological aftermath has

been recorded. Thus, the main and most important result of G.S.

Titov's flight on spaceship "Vostok-2" is the proof, that

efficiency of a man during a 25 hour space flight is fully retained.

During the after-flight examination no departure what so ever

were found in the health of the spaceman.

G. S. Titov has accomplished the greatest feat. This feat

reflects the new enormous achievements of the Soviet Union, our

aoience and technique, the whole national economy, the great

advantages of the socialist order foremost in the world.

The scientists, designers, ensineers, technicians and

workers, whose self_ees labor made possible launching of space-

ship "Vostok-2", have dedicated this flight to the XXII Convention

of the Communist Party of the Soviet Union.

iq

!
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The a¢hievement_ in _p_ce rone_rch the _oviet Union

placeo _t tho oervic(_ of peace, _cientific prostate, for

the g_od of the people of our plnnet.

'_ravda", 8 September 1961o

TAS# CO_4MUN.I_UE ON TH_ LAUNCHING uF SPACe,HI _

s.gLLIT , vos'ro.-7'.

On the 11th of August 1962 at 11 hours 30 min Moscow

time the Soviet Union has place_ into earth orbit spaceship-

satellite "Vostok-_" manned _y pilot cosmonaut Major comrade

Nikolaev Andriyan Grigorevich.

The object of the flight:

- obtaining additional data on the effect of space

flight on a human organism;

° Investigation of the efficiency of a man in

conditions of weightlessness;

- carrying out by a man of a certain amount of

research in conditions of space flight;

- further improvement of the _paceshipts systems,

means of communication, control and landins.

The spaceship satellite "go6tok-3" was ins,_rted into orbit,

close to calculated one. According to preliminary data, orbittal

period of the spaceship i8 88.5 minutes, perigee and apoEee

distances are 183 and 251 km respectively, orbittal inclination

about 6_ _. A two-way radio-communication is continuously maintai_od

with spaceship "Vos_ok-_".

00000009-T8C14
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According to communications of pilot cosmonaut comrade

Nikolaev and also objective data, obtained by telemetry and

television, he satisfactorily endured %he period of orbital

insertion and transition to weightlessness. Comrade Nikolaev

feels quite well.
I

Comrade Bikolaev i_ carrying on his transmissions on

frequencies 20.006 and 1_3.625 megacycles per second. The

spaceship carried also transmitter "Signal", operating on

frequency 19.995 Mops.

All systems aboard the spaceship function normally.

' Information about the flight will be transmitted by all the

radio-stations of the Soviet Union.

"Pravda" t 11 August 1962. (Extra edition).

STATEbiENT OF A. G. NIKOLAEV PRIOR TO
im i , ,,i

"rAKEOFF:
i

:: Dear comrades" May friends:

_ulte recently I was seeing off my friends Y. Gagarin and

: G. T_ov into first space journeys, and today the great honor '..

of accomplishing another space flight has come to me.

I am sincerely grateful to our o_vn Lenin's Central Committee

and the Soviet; _overnment for their trust and shall npply all

my powers and knowledge to implement worthily thi_ noble sosign-

ment.

ii
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Pa_es from biography=

Andrtyan 6rtgorlevich _ikolaev was born on the 5th

September 1929 in Shorshely village of Hariinsko-Posadskii

area of Chuvash A-_R in the family of poor peasant. In

nationality - chuvash.

In 1944 A. G. Nlkolaev finished 7 classes of incomplete

middle school in Shorshely village, The same year he entered,

and in 1947 finished Mariinsko-Posadskii forestry school and

received forester diploma in forestry. From December 1947

till April 1950 worked as supervisor in timber industry.

In 1950 called for National Service and directed into

millitary avioschool, Since 1955_air-force pilot,

In 1961 granted an order of the Red Star_ Since 1957

A, G, Nikolaev has been a member of the Communist Party of the

Soviet Union. He is a bachelor,

His father - Grigorii NiEolsevich died in 1944, mother -

Anna Alekseevna was born in 1900, Brother - Ivan Grigortevich,

born in 1927, works in Kirskii timber industry of Altyrskii

area of Chuvash ASSR. Brother - Petr GriEorlevich, born in

19)6, is a driver in collective farm and lives in Shorshely

village. Sister - Ztnaida Grigortevna, born _n 1932, is a

nurse at blood transfusion center in Cheboksar. c-lt.-°

'_ravda"_ 11th AuF.ust 1962. (Special edition),
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TASS COMMUNIQUE FROM ABOARD THE S_ACESHIP:

11 hours 2_ minutes.

Pilot cosmonaut Ma_or Nikolaev has communicated from

spaceship above the Soviet Union territory at 11 hours 45 minutes

Moscow time: "Feel well. Everything normal aboard. The Earth

is clearl/ seen _nrough portholes. CosmL._ut Nikolaev.

13 hours 08 min.

The flight of spaceship satellite "Vostok-y' proceeding

normally. All the systems and instruments perform steadily.

Thermal control and air-conditioning systems maintain tempera-

ture, preasure and humidity within the set limits. Objective

data, received by telemetry, confirm, that comrade Nikolaev have

stood well the orbital insertion and initial orbit& 1 period.

TV picture of the spaceman and communications transmitted to

earth indicate, that he is feeling well. Radio-telephone

communication is maintained with the spaceman by means of a

ngtwork of ground stations. At 13 hours O_ min Moscow time

comrade Nikolaev greeted from aboard the spaceship people of the

Soviet Union.

On the third revolution.

The flight of _?aceship "Vostok-3" continues successfnlly.

Major Nikolaev, while flying at the start of second revolution

above Africa, transmitted greeting to the freedom loving people

living in this continent. On the third revolution he reported

NNNNNNNa_T nr A .......
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to Central Committee of the Communist Party of the Soviet Union

and the Soviet Government the successful flight. Flying above

Europe he transmitted greeting to the true friend_ of his

motherland - people of Socialist countries.

The fourth revolution:

Spaceship satellite "Vostok-3" with pilot cosmonaut _aJ.

Nikolaev continues its flight. During the 6 hours spaceship

"Vostok-3" has orbitted the earth four times, covering distance

of over 160 thousand km. Comrade Nikolaev has reported, that

he successfully carries out the planned research program. His

condition is excellent. Temperature in the cabin - 25°C.

Pressure and humidity normal. All the systems of the spaceship

operate well.

After implementing the first part of research program,

during which he controlled the spaceship himself, Comrade

Nikolaev had his lunch and rested for an hour.

At the start of the fourth revolution there was a routine

TV transmission from aboard the spaceship.

Above South America.

The spaceship satellite "Vostok-3" successfully continues

its flight. MaJ. Nikolaev reported that everything is in order;

the assigned program i8 being fully im_lemented.

o /-_ o
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While flying above the South America MaJ. Nikolaev trans-

mitted greeting to the people of Latin America.

The spa¢emaD informs, that he can clearly see mountains,

hiEhways and rivers.

All the equipment of the spaceship operates unfailingly;

the pilot feels well. Temperature in the space cabin is 24°C.

19 hours.

At 19 hours Noscow time on the 11th of August the spaceship

satellite "Vostok-3" has completed 5 revolutions around the earth

having covered during this time a distance of over 200 thOUSo km.

The condition of the spaceman is excellent, pulse rate varies

between 78 and 92, respiration rate - 12-20.

In accordance with the flight program Comrade Nikolaev

freed himself from harness, came out of the seat and freely moved

around the cabin. There were no disorders in the function of

vestibular apparatus. The spaceman informed, that hi_ appetite

is excellent.

As a result of the processing of information, regularly

coming to coordination center the orbit of the spaceship has

been verified . At 19 hours on the 11th of August orbital

dlements of the spaceship "Vo_tok-3" were ee follows: orbital

period 8_.32 min., perigee and apogee distances - 180 and 234 km

respectively, orbittal _nclinatlon - 64059 '.

00000009-TSD06



The reception is ¢ontinuin_ of the telemetric information,

which indicates faultless functioning of the instruments _nd

units aboard. The present temperature_ pressure and humidity

are maintained in the cabin. Continuous two-way radio-communi-

cation is bein_ maintained with "Vostok-_" and during the flight

of the spaceship above the Soviet Union TV picture of the

spaceman is received. Further information on the movement of

spaceship and condition of MaJ. A. G. Nikolaev will be regularly

transmitted from central radio.

22 hours.

At 22 hours Moscow time on the 11th of August spaceship

satel_ite "Vostok-3" with pilot cosmonaut _a_. Nikolaev A. Go

aboard has completed over 8even revolutions around the earth,

covering durin_ this time a distance of about 200 thous, km.

Flying above various areas of the Globe I MaJ. Nikoleev

transmitted greeting to the people of our motherland and

socialist countries, as well 88 to the people of Africa, Latin

America and the U_A.

During the ten and a half hours in space pilot cosmonaut

Nikolaev carried out various and composite tasks_ regular

obaervation_ were ¢onducte_ of the system_ ard unit_ aboard_

correction and adjustment was im_lemented of the individual

units of equipment on directions from esrtht visual observation

conducted through the portholes. The spaceman clearly saw
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i_laude, rivers, lakes, cities and populated centors,

Regular communication was maintained with the spaceship

by radio and television. At 20 hours _0 minutes the spaceship

satellite passed above Moscow. At this time the TV picture of

the spaceman was transmitted in Central television directly from

aboard the spaceship. All the result8 of h_.s observations Comrade

Nikolaev recorded in the log book. He took food three times break-

fast at 12.30, lunch at q5 hours and dinner at 2q hours 50 min.

For the first time natural products were used for the pilot's

meals.

In accordance with the flight program the spaceman twice

used the manual control nf the spaceship. The orientation of

the spaceship in this case was quite normal.

To test the efficiency in conditions of weightlessness

the spaceman has left his seat twice and moved around the cabin.

According to communication of Comrade Nikolaev the efficienc_

is fully retained in these conditions.

According to reports of the spaceman and telemetry data,

conditions in th_ s_dce cabin remained normal throuEhout. At

the end of the seventh revolution the temperature was 23°C,

pressure q°1 arm., humidity - 70_, The spaceman Comrade

Nikolaev feels well.

After dinner at 22 hours Comrade Nikolnev in accordance

with the flight program laid down to sleep. _,

O000000.q-T.qnn
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Further communications on the flight of spaceship _atellite

"Voetok-3" will be transmitted in the morning on the 12th

August,

"Pravda", 12th August 1962.

TASS COE}IUNI_UE - GLAD NEWS FRO_ SFA,CE"

12th August, 5 hours.

The spaceship satellite "Vostok-3" continues its flight.

At 5 hours Noscow time on the 12th of August it completed over

12 revolutions around the earth, covering a distance of over

half a million km.

From 22 hours on the 11th of Aucust till 5 hours on the

12th of August Comrade Nikolaev in accordance with the flight

program has slept. During this time the performance and control

of the instruments were automatic. Simultaneously the condition

war being checked of the sleeping spaceman.

At _ hours after awakening comrade Nikolaev communicated by

radio with the earth and reported, that he is feeling well,

everything is in order on board and that he has started implemen-

tation of research program, marked for the second day. The

communication with the spaceman continues.

? hours,

At 7 houro _oacow time on the 12th of August the spaceship

satellite "Vo_tok-3" ha8 completed over I_ revolutione around _:le

i
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earth and successfully continues its flight. All the systems

aboard operate normally. Temperature in the cabin is 18°C.

The processing of telemetric data hmve _hown, thnt the

sleep of comrade Nikolaev was quiet. From 22 hours on lqth

' of August spaeeman'n pulse was 60-65, respiration even _nd deep,

Soon after awaking the pulse quickened to 80-90. Having done

sor'e exercises the spaceman b?gan his breakfast.

Comrade Nikolaev feels perfectly well. He clearly,

calmly and concisely reports on performance of the spaceship

units and implementation of the assigned research program.

10 hours.

At qO _our_ Moscow time on the 12 of August spaceship-

satellite "Vestok-3" manned by NaJ. Nikolaev has more than 15

times orbitted the Globe. During the 22 and a half hours of

space flight the spaceship sateltite covered a d_stance of 6_O

thousand km. The flight is quite normal, fully in accordance

with the planned program. Temperature in the cabin, reassure

and humidity are normal.

The spaceman Nikolaev is cheerful and energetic and

continues to implement the marked out program. The time fro_

- 7 to 10 hnurs on the 12th August was assigned by the flight

_ program mainly to vnrious researches, physiolo¢ical _nd

psychological tests. All the tasks of the program are euccecs-

': fully implemented by Comrade rlikolaev. According to _at_ of

00000009-TSD10
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coordination center orbital Harameters of "Vo_tok-3" at 10 hours
?

on the 12th of August were aa follows; orbitaX period - 88.28 min,,

apogee and perigee dist_ce_ 23; and 179 km respectively. The

objective medical data indicate good physical condition of the

spaceman. His ao_d is cheerful. In conversations with e_lrth

Comrade Nikolaev is interested in the latest news. Specially

he asked to be informed of the results of the final match for

SSST Cup in football, which took place yesterday in Moscow.

The spaceman congratulated the team "Shakhter" with victory°

The flight of spaceship "Vostok-3" is continuing.

"Pravda", 12th August 1962 (Special edition).

'rASSco_u_:I_uEON TH_ LA,UNCHING0,_SPAC::SH!P
SATELLITE "VOSTOK-4" :

On the 12th of August 1962, at 11 hours 02 min. Moscow

time the Soviet Union has placed into enrth orbit spaceship

"Vostok-4"o

The "Vostok-4" is mnnned by a citizen of the Soviet Union

pilot cosmonaut Lieutenant Colonel Comrade Popovich }_vel

Romanovich.

In accordance with assignment the launching of the space-

ship "Vostok-4" was carried out during the orbittin_ of spaceship

_, "Vostok-3", launched in the Soviet Union yesterday, 11th August

_ 1962. At present orbitting simultaneousij are two _oviet sp_ce-

ships - "Vostok-_" and "Vostok-4", _nne_, by citizens of the

00000009-TSD11



_oviot Union Comrades Nikol_ev A.G. _nd Popovich P.R.

The aim of in_crt_ng into close o_.oit_ o£ two spaceships

ie the obtaining of test data on the possibility of establiching

direct communication between ti,,.. _ spaceships, coordinated

actions of pilot-cosmonauts, checkin_ the effect of similar

conditions of space flight on human organism.

According to preliminary data, the orbit of the spaceship

"Vostok-4" is close to calculate . The initial orbital period

iS 88._ mln., the perigee and apogee distances are 180 and _4 km.

respectively, orbihal inclination about 65°. The spaceships are

near each other and there is a two-way radio-communicatlon between

them.

The ground stations have established a two-way radio communi-

cation with "Vo_tok-4", which transmitts on frequencies 20.006

and 143.990 Mcps.

The spaceship also carries transmitter "Signal" operating on

frequency 19.990 Ncps.

The pilot cosmonauts Comrades Nikolaev and Popovtoh both

feel well.

All the systems of spacael_ip8 "Vostok-3" and "Vostok-4"

' operate normally. For the first time in accordance with the

plan of research there iea joint group flight in sp_ce of two

Soviet spaceships "Vostok-3" and "Vostok-4", manned by Soviet

._ citizen Comrade_ Nikolaev A.G. and Popovich P.R.

"Pravda", 12th August 1962 (Special Edition).
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My dear friends and Comradesl Cnly yesterday was p],aced

into orbit spaceship "Vostok-3", m, nned by Andriyan Grigor'evlvh

Nikolaev.

Today another Soviet spaceship is ready to takeoff. And

I have been entrusted with the place of pilot in this spaceship.

_" Ifam taking off into space flight with great pride for our

Soviet people, who_e paving the way for mankind into communist

future.

Let this new fourth _ourney to the stars be the next contri-,

:" bution of our people into the cause of further mastering of space

with peaceful aims,

: My "celestial brothers" have marked the first space routes.

Now, following these routes, flies "Vostok-5", end I depart to

follow him, in order to continue the conquest of the Universe.

!

I'am ready for the flight and shall conduct in a way,

befitting a communist.

Good-bye until we meet again, deer friends!

Pa_ ,from biography:

Pavel Romanovich _opoTloh was born on the 5th of October

1930 in Uzin village of Kiev region in the family of a laborer.

In nationality - Ukrainian.
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]_ave ntt@nded primary, and then _rade n_ho_} _n B_in:In

Tne_,_o_. Lat_:_ on joined tho Eagn_t_ornk _n_luntpi_',]T_chnica]

School. Fininhed it in 1951 with a diploma of bui]do_-m_ehFnde.

During National c,,_rviceh_; h ,,n I_inc,,dint,, _,ir-forc,_

ochool. After f,i.ni_-;h,.'.nvit n,_rved in Air-}'orce. };ow he in

an Air-Force I'ilot.

Photo: Invel Romanovieh iopovich.
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In 1961 was award_lan order cf the Red Star,

The cosmonaut is married. His wife - Vasil'eva (in marriage

Popovich) Maria Lavrentevna was born in 1931. In profession a

pilot, now works as a computer technician. His daughter Natasha

is six years old.

Father - Popovich Roman Porfir'evic, born in 1905, works in

Uz_ne of Kiev region. Mother Popovich Feodos'ya Kac'yanovna,

born in 1903, is a housewife. He has two sisters - Maria, born

in 1927, and Nadezhda, born in 1944, and two brothers - Nikolai,

born in 1946, Petr, born in 1937, leiutenant in the Army.

_ASS CO_;_U_IQUE ON THE GROUP FLIGHT:i..

14 hours.

The group flight of spaceship "Vostok-3" and "Vostok-4"

continues. At 14 hours Moscow time on the 12th of August the

two spaceships in joint flight have completed two revolutions

around the earth. The spaceship "Vostok-3" has orbitted the

Globe 18 times since the takeoff, covering over 740 thousand km.

Comrades Nikolaev and Fopovich report, that everything is

going well, the_ both feel excellently, instruments and systems

of spaceships operate unfailingly. A steady two-way radio-

communication is being maintained between Uhe two spaceships,

which are at close distance to each other,

, ,'-...i_ ,.,, ,, ,- ._--.,. .... , , •

.........._"" - "_-- _ i ....... I I
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The spaceman MaJ. Ntkolaev has communicated that, while

controlling his _paceship in accordance with assignment, he

observed through portholes the flight of spaceship satellite

"Vest ok-4".

At 12 hours 34 min. Moscow t_me spaceman c_omrade

Popovich transmitted: "_oscow, Kremlin, to Central Committee

of cPmU, Soviet Government, Reportlng. The flight of spaceship

"Vostok-4" proceeds normally. Feeling well. Very well. Very

proud of the successe_ of our technique. Greetings to the whole

Soviet People, Soviet Pilot cosmonaut Popokich".

"Pravda"t 12th August 1962 (Special Edition).

TASS COMMUNIQUE, GROUP FLIGHT CO_TINUES:

14 hours 30 minutes - 15 hours 45 minutes°

The flight of spaceships satellites "Vostok-3" and "Vostok-4"

continues successfully. All the systems aboard the space_hips

operate normally. Conditions in space cabins (temperature, air

composition _ , humidity) are maintained within the set l._mits.

The spaceman Comrade Nikolaev and Popovich are conducting

the planned program of research. At 14 hours 30 minutes Moscow

time they took their lunch and for an hour rested; the spacemen

feel fine, pulse rate in both is about 70.

TV pictures of the spaceleul are transmitt d directly from

the spaceshiDs to the earth and are transmitted by the Central

Television and Intervision.

O0000009-TSE02



1S hours 30 minutes.

At 18 hours 30 mi,u3es Moscow time on the 12th of August

spaceships satellites "Vostok-3" and "Vostok-4" were in group

flight for seven and a hs.lf hours, havingorbitted the Globe

five times, At this time "Sos, ok-3" with spaceman t_ikolaev

has completed 21 revolutions around the earth, covering about

850 thousand km.

The Soviet spacemen are continuing their research in

accordance w_th the object of launching. Telemetric information

on performance of the units and systems of spaceships and the

reading of instruments are regularly incoming from "Vostok-3"

and "Vostok-4" to ground centers and are immediately transmitted

to Coordinat_ _n Center for processing.

The spaceme_ comrades Popovich and Nikolaev freed themselves

on the 12th of August from harness, left their seats and cBrried

out the tasks , provided for by the flight program.

Both the spacemen are in excellent condition. Their pulse

is even - 65-70. Temperature in the cabin of "Vostok-3" 17°C,

and in that of " Vostok-4 " 24°C, pressure and humidity of air

normal. The spacemen continue to maintain a two-way radio

communication with each other.

22 hours.

At 22 hours Moscow time on the 12th of August the _pace_hip

"Vostok-3" completed over 24 revolutions around the e_rth, having

O0000009-TSE03
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flown in space about 970 thousand km. The spaceship "Vostok-4"

orbitted the earth more thsn eight times, ©overing over 300

thousand km.

The group space fli;_ht of comrades Nikolaev and Popovlch

on spaceships "Vostok-3" and "Vostok-4" _s continuin Z.

Orbital parameters of spaceships "Vostok-_" and "Vostok-4"

at 21 hours on,he 12th of August were respectively.

Orbital period - 88.2 and 88.3 minutes;

apogee distance - 227.6 and 234.8 km;

perigee distance - 176.7 and 177.9 km;

orbital inclination - 64059 ' and 64057 '.

Comrades Nikolaev and Popovich have fully implemented the

reaearch program, set for the 12th of August.

The spacemen feel fine. Comrade Popovich llad no ill effects

from overstrain during _he orbital insertion, he lost none of his

efficiency and continued to pmaintained communication with the

earth. In conditions of prolonged space flight he also feels

quite well as much as Comrade Nikolaev does. The spacemen

steadily maintain communica_:ion with the e_rth and with each other

at a set time.

Both the spacemen ri_aly maintain the time-table set for

their space flight. On the 12th of August Nikolaev and PopovLch

lunched _nd dined with _ppetite.

O0000009-TSE04
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The objective dat;_ confier, the excellent condition of the

spacemen. Pulse rate (,f Comrade Nikolaev is within 6_-72.

Pulse rate of Comrade Iopovieh during the insertion and with

transition to weichtle_sne, ss temporarily increased upto 102-10_,

but subsequently quickly decreased and settled within 60-72.

Respiration rate of both the space_en is 15-19.

During the flicht both the spacemea several times released

themselves from the harness, came out from the seats and carried

out the required tasks and experiments, provided for by the

proKram.

Pictures of both the spaceman, transmitted by the TV cameras

on baird, were repeatedly translated by Central Television and

Interiision directly fro_ aboard the _p_ceships.

In accordance with the progran spacemen Nikol_._ev from 21 hrs and

spaceman Fopovich from 21 hours 30 minutes _ioscow time sho.ld

sleep.

Comrade Popovich has requested to congratulate in his

name the team "Shakhter" with winninc in football the Cup of

the Soviet Union.

"Pravda", 13th Aucust 1962.

GRATITUDe: 0i,. ," .....

The Soviet spaeeeen A.G. Nikolaev and P. R. l'opovich

tranlmitted on the 13th of Au_=ust from spaceships "Vostok-3"

8nd'"Iostok-4", conductin_ croup flight in space, the following

.. radiogram:
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"To Soviet Scientists, Designers, Engineers, Technicians

and Workers.

Dear Comrsdesl We are sincerely grateful to you for the

creation of wonderful spaceships and our excellent preparation

for the flight, de wish you further successes in your labor

for the good of our Beloved Motherland. Pilots cosmonauts

Nikolaev, _opovich".

"Pravda", 14th August 1962. "_

TASS CO_,_UNI_UE-THE RESEA._CH PROGRAM IS BEING
SUCceSSFUlLY I_d_LEI_ENTED:

13th August, 6 hours.

The group space flight of tile spaceships satellites "Vostok-3"

and "Vostok-4" continues. At 6 hours Moscow time on the 13th of

August the spaceship "Vostok-3" completed 29 revolutions around

the e_rch, covering about I million 200 thousand km, which is

over three times the distance from the earch to the Econ.

Spaceshil, "Vostok-4" covered over 530 thousand km nnd completed

13 revolutions around the earth.

During the sle_p of the spacemen from 4 hours 30 rain. Moscow

time, the operation of instruments was automatic and controil_d

by telemetry. Simultaneously the condition w_o being checked of

the sleeping spa,col,on. A_I the units .n(_ _nstruments of r,pace-

ships operate nor.rally. The spncemen feel fine.

O0000009-TSE06
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After awaking comrades Nikolaev _nd i;opovich did the _hynic_l

exercises t took breakfast and started the implementation of the

program, planned for the 13th of August.

Communication of spacemen with the earth and with each

other continues in accordance with the program of the group space

flight.

8 hours.

At 8 hours Moscow time on the 13th of August s_aceship

satellite "Vostok-3" accomplishes its 31st revolution around the

earth, having covered about I million 2_0 thousand km. The

spaceship satellite "Vostok-4" has orbitted the earth more than I_

times, covering distance of about 590 thousand km.

The spaceman Comrades Nikolaev and Popovich informed, that

they have slept well and are feeling quite fit. During the sleep

the pulse of both the spacemen was about 60. The equipment of

spaceships functions unfaillngly.

Morning hours of the spacemen were given over to scientific

observations, physiological, vestibular and p_ychologicel tests.

Spaceman Nikolaev, whose flight is continuing for almost 48 hours,

and spaceman Fopovich, _,ho i_ in sp,ce flight for 21 hours have

fully retained their _ff!ciency _nd successfully implemented the

flight program.

Group flight of spaceships "Voetok-3" and "Vo_tok-4" continues.

4

U
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12 hours.

At 12 hours Hoscow time on the 13th of August _pacechip

satellite "Vostok-3", manned by the spaceship Povovich orbitted

the earth 17 times. The space flight of Comrade Niko],_ev is

continuing over 48, hours. Group flight has been continuing for

25 hours.

Telemetric checkir_g dat_ of the physical state of the

spacemen indicate their excellent condition and efficiency.

The pulse of Comrades Nikolaev and Popovich is steady¢ 60-65.

Temperature in the cabins of "Vostok-3" end "Vostok-4" is

15-18°C. Composition, humidity and pressure of air are normal.

The necessary medical and hygienic conditions in the cabins

are fully maintained. Comrades _ikolaev and i_opovich infor__,

t : t t}'_L":_c fnelin_ fine and the program of the flight is

being successfully implemented.

The aatomatic command and measuring complex with Coordina-

tion Center azsure immlementation of all tLe orbital and tele-

metric measurements provided in the program and their continuous

processing and transmission of necessary information on board

the spaceships.

16 hours.

The group flight of the Soviet Spacemen proceds _ucce_srulI_.

At 16 hours Moscow time on the lath of Au_ust Comrade Nikol_ev

on spaceship "Vostok-3" completed over 3.5 revolutions around the

earth= Comrade }_opovich on spaceship "Vostok-4" over 19 revolu-

tions.

" :.................. - o " ".... '_-° : .........: %_:j ............... . /I........
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On the 19th revolution there was a routine _e_ o_ of TV

transmission from aboard spaceship "Vost_k-4" and o_ the 36th

revolution - from aboard _paceship "Vostok-3"° The transmission

was translated by Central TeYevision and Intervi_ion°

The spacemen still feel fine and carry out regular

scientific _bservationa.

Comrade Nikolaev informed, that he made a lot of interesting

entries in the log book of the spaceship "Vostok-3".

Regular radio-communication is being maintained between

the spaceships and of spaceships with ground centers,

19 hours.

The spaceships "Vostok-y' and "Vostok-4" continue to orbit

our planet.

Spaceship "Vostok-3", manned by Comrade Nikolaev, at 19

hours Moscow time on the 13th of August completed over 37 revo-

lutions around the earth, having flown above a million and n

half km, which is four ti_ec the distance from the da_ch to the

moon. Spaceship "Vostok-4" by this time h_o made over 21 revo-

lutionse

Comrade Nikolaev, while flying _bove Europe, transmitted

greeting to the people of Scandin_,via and West-European countries

and wished them _eace snd happiness.



In accordanco with the program '-he spacemen continue

scientific obr, erv_ttons. They had released themselves of

the harness, took over c_ntrol of the spaceship and carried

out the necessary measurements, recording the results of

experiments in log books.

The spacemen Nikolaev and Popovich maintain a steady

two-way communication with each other and exchange technical

in format j on.

Both men feel well, their mood is cheerful. They inform,

that they had their lunch with appetite.

The equipment on spaceships "Vostok-3" and "Vostok-4"

funct ioning normally.

22 hours.

At 22 hours Moscow time on the 13th of August Soviet

spaceships "Vostok-3" and "Vostok-4" continue their group

•pace flight.

At this time "Vostok-3" has completed 40 revolutions

around the earth and covered about one million 650 thousand

km, and "Vostok-_" made 2_ revolutions, covering about one

million km. The spacemen hsve completed the progra_ of

research, set for the 13th of August.

The instruments _nd equipment of the _paceships operate

unfailingly. The telemetry system provide_ reliable control

of the functioning of instrumentr_ and uni%_ aboar_ the 8r_ace-
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ships. Moreowr, the telemetric measurement_ m_ke it poo_ibl¢.

to carry on objective observations of the stute of the op_cemen'8

health.

On conclusion of medical specialists, the heulth of both

the spacemen is excellent. The pulse and respiration are

normal. The efficiency is fully retained. Mood is cheerful.

Appetite of both the spacemen in conditions of space flight is

good.

F According to the measuring complex data, processed in

Coordination Center, orbital parameters of "Vostok-3" and

: "Vostok-4" at 22 hours on the 13th of August were as follows:

"_' orbital period 88.13 and 88.26 min., apogee distance - 221 and

_. 229 km, perigee distance - 173 and 176 km, orbital inclination

64050 ' end 64°57 t.

--t'

Continuous two-way communication is being maintained

between the spacemen.

Today during the day television transmissions were

_i" repeatedly conducted directly from aboard the spaceships.

Millions of _iewers in the Soviet Union and in Europe watched

_bon the screen_ _ their TV sets the calm, smiling faces of the

spacemen. Comrade Popovich during the _e_sion on the 23rd

r-volution greeted the viewers nnd graphically demonstrated

: the weightlessness of objects, letting them "float" in front

of the TV camera objective.

• -; ..................... _ " " " "-,i".b":'" ...."':" "" "'.........."......... ,_ ..........
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At the moment the spscemel_, hnving completed their

routine _ork_g day in _paco _re asleep.

"Pravda", 12th Aucust 1962.

TItZ SPACE IS _ALI{i_,_G T(;THE EARTII:

Go..od__wijh_es to the nations
of the world.s

While orbitting around the earth, the Soviet spaceman

Nikolaev has transmitted from aboard the spaceship "Vostok-_"

the following radiogramss

"Flying above the African continent I warmly greet from

aboard the Soviet spaceship "Vostok-3" the freedom loving

people of Africa. Spaceman Nikolaev".

"Sincere greetings and best wishes from aboard Soviet

spaceship "Vostok-3" to the true friends o£ my motherland -

people of the socialist countries, Spaceman Nikolaev."

"Greetings from aboard the Soviet spaceship "Vostok-3"

to the peoples of Latin America, I wish you happiness and

• peace. Spaceman Nikolaev".

"Flying above your Ereat country I gre_t from aboard

the Soviet spaceship "Vootok-3" the talented American people,

I wish peace and happiness to the people of your country,

Spaceman Nikol_ev".

Flying above Auia the Soviet spaceman comrade Niholaev

radioed:

' o ..... o _ ......,_:i_:I_ _, ' _'" ':" _" "i; _ _ - __
0q
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I transmit _iac_rc groeting fro_ _p_,cc to hr_,th_rly p_Qp!o

of Groat China, MonEoli_n Peo_los Republic, Korean Democratic

Peoplee Republic, Democratic Republic of Vietnam, who build

_ociallsm in their countries, Wish you new gre_t succe_cc._.

Spaceman Nikolaev".

"I send my greetings from space to the peoples of India,

Indonesia, Afghanistan, Laos, Burma, Ceylon and Cambodia. Let

the sun of peace and happiness always shine above your countries.

Spaceman Nikolaev".

!

"We send from aboard spaceship_ "Vostok-3" and "Vostok-4"

our greetings and wishes for peace on earth to all the people

of good_vill. Spacemen Nikolaev and Popovich".

In reply to hearty congratulations of spacemen friends

Comrades Nikolaev and _opovich radioed:

"Dear friends, we like you to know, that everything is

in or_er. All the systems operate perfectly. There is full

comfort on spaceships. Your hopes will be warranted. Untill

we meet. We embrace and kiss you. Pavel, Andriyan".

A group of Soviet corresponds have greeted the spacemen

from the correspondents and Soviet readers. They have asked

them to say a few words about the space flight and their

imprev_ions. On the 14th of August the following radiogra_

were received from the spacemen.
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_ad_r_m fro_ Co_lrade _kQl_ev{

"Dour Comrod_ooand f,._o_d_,th_nk you w_ry much f,-,ryo,lr

kited _r,_et_ng ar{d wi_-_hoo, idverythir,g _ it, or,let hero. The

systems operate perfectly. I feel fine. The flight is be{n_

. implemented in accordance with pre_cribo4 proLram. Until we

meet soon, dear friends t on the earth dear to u_ t To every-

body, to all space greeting. Spaceman Niko)aev".

Radiogram from Comrade }opovich:

"Dear friends, thank you for your attention. I feel fine.

When I land I will tell you a lot of interesting things.

Spaceman Popovieh".

LET THE SKY SE ALWAYS P,,,_i_UL:
i i i

The spaces_e.nreply tq pa__rticipaj)tsof Youth
Convent ion:

The participants of the VI Convention of the World

Federation of Democratic Youth greeted with enthusiasm the

communique of a ne_, Soviet success in sp_ce.

Greeting fz'om the rnr_JeLpsnts of Conve-tion wa_ transmitted

to spacechips "Vostok-_" e_,J "'_-_'*-_'"

In sn_lwering radiogram the _pacemem Uikolaev _nd l_opcvich

tz,anomitted :

"Warsaw. VI As-_embly of the World Feder_tio_ of Democr.tic

• Youth.
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Dear friondu, we thank the participants of the VI Convention

for their warm greeting and beet wishes for success in our flight.

We send you, Ambassadors of Youth, our sincere greeting. We

heartily with, that the meeting in Warsaw would help the youth of

various countries to unite their efforts in the struggle for

peace, universal disarmament and a better future.

, Let the sky be always peaceful above our beautiful earth,

Spacemen Andriyan Nikolaev and Paval Popovich".

"Pravda", 15th August 1952.

TASS C_:_,:UN!.q._gr EXACTLY ACCORDING T___O
PROGI_AM:

14th August 6 hours.

At 6 hours Moscow time on he 14th of August the spaceship

"Vostok-3" has completed 46 revolutions around the eaPth, and

spaceship "Voatok-4" - 30 revolutions.

L

' According to flight program from 21 hours on the 13th of

August till _ hours on the 14th of August the spacemen Nikolaev

and Popovich were sleeping, During this time the control of the

spaceships and of equipment was automatict Simultaneously by

means of telemetry ,.e pulse and r _piration of the sleeping

spacemen were being recorded, and air parameters in space

csbins measured.

On awaking ComradeeNikolaev 8nd Popovich did their physical

exercises and took the breakfast.
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Contacting by radio earth they communicated, that they

slept well, feel fine, pressure and humidity of air in the

cabins are, as before, normal. Now the spacemen have started

to carry out their numerovq and composite duties in accordance

with the program of space resarch, planned for the 14th of

August.

The group flight of spaceships "Vostok-3" and "Yostok-4"

is continuing in accordance with the planned program.

8 hours.

On the 14th of August at 8 hours Moscow time the spacemen

were above the southern hemisphere. The spaceship "Vostok-3"

was on its 47th revolution around the earth, spaceship "Vostok-4"

31st revolution.

The research in accordance with the planned program is

continuing at both the spaceships. The results are recorded

by spacemen in log books and on tape-recorders_ as well as being

regularly transmitted to the earth. Comrade Nikolaev has been

observing the moon and had it filmed. He informed, that the

temperature in the cabin of "Vostok-3" is 20°C, pressure 1.2 atm.,

humidity 75%. In communicr_tion of Comrade Popovich, temperature

in the cabin is 15°C, pressure 1.1 ntm., humidity 75%.

The feeling and mood of the spacemen ar_, excellent. _:edical

observation data indicate, that the:_',_tnnd the conditions of flit._ht

very well. The pulse rate of the spacemen is 60-65, respiration
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rate 10-12. Both the spacemen have medically checked

themselves and informed, that the resulto of c_ecking _re

good.

A greeting was transmitted on board the spaceships from

a group of correspondents, who Baw them off into the space

journey. They wished in the name of Soviet readers ben

voyage to the spacemen. Comrades Nikolsev and Popovich thank

them for their congratulations and transmitted to the earth

a greeting from space,

12 hours.

At 12 hours _1oscow time on the 14th of August spaceship

"Vostok-3" has completed during the three days 49 revolutions

around the earth, covering distance of over two million km.

Spaceship "Vostok-4" is now over two days in flight, it has

orbitted the earth 33 times _md covered a distance of over one

million 400 thoussu,d kin.

The spacemen feel fine, Comrade_ Nikolaev and Popovich

successfully car_:y on the planned flight program and maintain

a stable contact with the earth and with each other. The

equipment of the spaceships functions normally. Normal

conditions are maintained in space cabins. The spacemen can

.dju_L _ they wish the air temperature within certain limits

to build more _uitablc conditionc in the space cabin. The group

space flight of "Vostok-3" and "Vo_tok-4" continues in accordance

with the program,
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16 hours.

The Soviet spaceships "Vostok-3" and "Vostok-4" continue

their prolonged orbitting of the Globe. At 16 hours Moscow

time on the 14th of August "Vostok-3" has completed 52

revolutions around the earth, and "Vostok - 4" - 36 revolutions.

At 13 hours 04 min. on the 14th of August spacemen Nikolaev

and Popovich in a joint radiogram have reported to the Soviet

people, Central Committee CPSU, Government of USSR on the

successful completion of the third day of the space flight,

thanked ther_lfor the fatherly care and assured, that the

planned flight program will be fully implemented.

Having become adapted to conditions of prolonged space

flight, the spacemen continue the scientific observations. In

accordance with the program ComradesNikolaev and Popovich release

them-selves periodically from harness, leave their seats and study

the effect of weightlessness on the movement coordination and

efficiency in space flight.

The condition and mood of the spacemen is excellent. The

equipment of spaceships o_erstes normally.

21 hours.

The spacemen Nikolaev _nd _opovich h_e completed one more

day of tension and work in space. At 21 hours Moscow time on

the lhth of August the _paceship "Vostok-3" completed over 55

revolutions _rouud the earth, and spaceship "Vostok-4" - over

39 revolutions.

I .... |
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The spaceship "Vostok-3" has been iu space flight for

over 81 hours. Distance covered during this time is about

two million 300 thousand km, which is 6 times the distance

from the earth to the moon. The spaceship "Vostok-4" covered

during 58 hours over one million 600 thousand km.

The group flight of spaceships proceeds normally, in full

conformity with the preset program. All the units and systems

of spaceships function unfailingly. Orbital parameters of

"Vostok-3" and "Vostok-4" at _I hours on the 14th of August

are respectively as follows: orbit_l period - 88.028 and

88.179 min., apogee distance - 214 and 224 km, perigee distance

170 and 173 km, orbittal inclination - 64059 ' and 64°57 '.

Continuous two-way radio-communic:tion is being maintained

between the two spaceshlps. On the 14th of August during the

passage of spaceships above the USSR territory from the

Central television and Intervision repeatedly transmissions

were made directly from the spaceships.

The observation is being continued of the spacemenls

condition and efficiency. The continuously incoming telemetric

information t TV observations and reports of the spacemen

indicate, that conditions in space cabins are normal, which the

spacemen themselves describe as comfortable. The temperature

humidity and pressure of air are optimum. The recorded physio-

logical functions show no departure from the normal. The

spacemen feel fit, their mood is cheerful.
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During the group flight of spaceships "Vostok-_" and

"Vostok-4" extremely valuable data were obtained for

investigation of the effect of prolonged space flight on

physiological and psychological state of the human organism.

Experience_ obtained in space flights of Gagarin and

Titov made it possible to give an alround preparation of

Nikolaev and Popovich for a considerably longer flight.

Great role in accompl_shing prolonged space flights was

played also by the high moral qualities and will power of the

Soviet spacemen.

Pilot cosmonauts _ikolaev and Popovich have successfully

accomplished the research program_ set for the 14th of August.

At present in accordance with the program the _pacemen are

asleep.

"Pravda", _Sth August 1962.

TASS COMMUNIQUE - T[_E UNI'2EGED_TED GROUP FLIGIiT

!_,SPAOZISS_CCZ_ULLYcefrLz_z0__L

In accordance with the flight program on the 15th of August

1962 landing was accomplished in western area of spaceships "Vostok- 7''_

with Comrade Nikolaev A.G.and "Vostok-4" with Comrade lopovich _.{.

The landing was quite normal:

Landing time of spacemen:

- Comrade Nikolaev A.G. - 9 hours 55 min.,
- Comrade I opovich I.:_. - 10 hours 0.1 sin,

After the space flight and l_nding both the _pnce_len feel very

well. Flight program of spaee_'hips "Vostok-3" a_d "Vostok-4" i_

fully implemented.

"PRAVDA", 15th hu1:ur;t1962 (SpecL_l Edition).

nnnfinnno_T



i ].....'
iI ! i
! I

- 829 -

T_ CO M_IUNIST P_T¥ ,_D PEOPL_ OF THS 9C,yX'UTUZ_IO_;:

TO PEOPLe3., . A_D GOVZ_NN_;_T_,., . iF,,aLL,,THE. CCUNTRII".$,,.:

TC ,_LL P_OGR_,_SIVE MANKIND :

From Central Committee.,CfSU t Presidium of the

_upreme Council of USSR and the Government of

the Soviet Union.

A new glorious page has been written in the chronicle

of space conquest. For the first tiE;,ein t,;e wo.-id _oviet

spacemen have accuI._plished on space_bi_, s:_tellite_ a heroic t

unprecedented in it_ cu_;_plexit:; a.,_ddur-tion Croup space fligh%.

6n the 11ti_ and 12th of Ausust 1962 powerful Soviet

rockets have launched into the Z_,rth orbit spuceships "Vostok-3"

and "Vostok-4", manned b_, the citizens of the Union of Soviet

Jo¢ialiut Republics, co_:}muniuts corers,des ;_ikcluev Andriyan

Grisor'evich and I>opovich _;_vel .<o{_novich.

Displayili_, cre.:_t coura_.e :_a,lhe,'oi,_:_mc_,r::_'ades;_ikoluev

and t'opovich i,ave ncco_!_plishcd u muny-das':; i:roup or_itir:ti: of

the Z_rth, have brilli_n, tl_ imFle_e_ted the pi,,nued pro!:r:,t_

a_td su¢ces:_fu]l:_ landed in preucribud :_re_ ca ti_e territory

of ot,r :,_othc.rl;.._,d- Unien e: _oviet 5oc:i" ii_t _{_._,}mblics.
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TILe op_,ce_hip "Vostok-3", manned by comrade ;likolaev,

during 9b hro, i.e. c_imost four clays, orbited the Globe more

than 64 times and covered distaJ_ce of over 2 million 600

thous;_nd kin.

The spaceship "Vostok-4", manned by comrade Popovich,

during 71 hrs, i.e. almost three day_, orbited our planet

more than 48 times and covered a distance of about 2 million

km.

The joint flight of the two spaceship_ was at close

distance to each other. There was a direct steady two-way

radio-communication between the :_pacemen. The takeoff and

landing of the spaceships were implemented in exact conformity

to tl_eplanned pro6ram. The ._quipment of the spaceship_

operated unfailingly throughout the flight. The health state

of both the spacemen during tho flight was excellent, their

mood cheerful, efficiency full)' retained. During the flight

they implemented a considerable amo_tnt of research. They

feel quite fit after their return from tl,e composite apace

flight.

This type of group flight is made po_Jible mainly by

the perfection of _paceehip_, precision oi" scientific

calculations, exceptionall,v well co-ordlnated work of ,II

_oviet people, engaged in the implementation of this

responsible a_ir z,mont.
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Central Committee of the Communist Party of the

Soviet Union, Presidium of the Supreme Council of U3JR

a_d the Government of the _oviet Union marR with gre_t

Joy and satisfaction, that the Soviet spacemen, scientists,

designers, engineers, technicians _nd workers, participating

in the construction of spaceships and serving their flight

in space, have honorably implemented their duty to the

Motherland, to progressive mankind.

The many-days group orbiting of the Earth marks a

new step in space research. For the first time during the

flight radio-communication was established not only of the

spaceship with the Earth, but also between the spaceships,

flying at different distances. The science became enriched

by most valuable data on the state of human organism in

conditions of space flight. The two spacemen in simultaneous

group flight, while maintainin_ reciprocal communication and

controllin_ the ships, coordinated their action_;with eoch

other, exchanged information about the conditions, equipment

performance, c<_mparedresult_ of observations. _iowit is

quite obvious, that dist_nceJ, counted in millions of

kilometcr_ ure po_;_ible to _oviet c;p:_ce,_Jel,.The time i_

not far off, when they will fly poweriul sp_ceshil,u to tLe

planets cF 3ol_r _y_t,_t,_.
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The _reat feat of comradea ilikolaev and _opovich

riaes even higher the fame of our Fatherl,und, cle',rl:_

d,:,..mtrates the achievem.nt_ of the highly-developed

Soviet economics, the advanced Soviet science and technique,

the undeniable advantages of socialist order.

The Soviet space heroes - are the men, who came out

from the common people, brought up in the ranks of our

glorious Communist Party. They were raised on the high

ideals of socialism and corer.raisin,faithful to the end

to their people, the Motherland. They embody the undcs-

tructible friendship of the socialist n_tion_ of USSR.

Following the Russian comrades Gagarin and Titov, the

space was stormed by the son of Chuvash people comrade

Nikolaev and the son of Ukrainian people comrade Popovicho

In a single brotherly family ti_e peoples of the Soviet

Union build communisr_, in a nincle formation they assault

ti_eUaiverue in the iatere_t of peace and progress, happinec_

of the whole mankind.

The names of communists Yurii Gncnrin , German Titov,

Andriyan _ikolaev and P:_vel _opovich became the per_onific<_tion

of the heroism of the re:_tiee genius :,nd industry of our people.

_oviet spacemen are the true and wet'the{uons of our _othcr]and,

-- croat Lenin's Communist P:_rty. Those are men of unflinchin_

¢oura_e, great knowledge, high culture .n,| mo_';l purity.
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Now the whole wurld can uee, th:_t the communist_

are ste_dily in a<|vance of mankind on _arth _nd in spoce,

that socialism is the reliable takeoff platform, from

which the Soviet Union succe_fully sendG into sp_,ce its

powerful and perfect space_hip_.

The new outstanding successes in space conquest

convinci, ly show, that communism gains one victory after

another iu peaceful competition with capitalism. Inspired

by the resolutinion_ of the XXII Convention, by the new

Program of the Party, the Soviet people steadily build

communist society, paving the way for all the mankind

to bright future.

The prevision of the great Lenin of the transforming

role of science, technique and culture in the development

of society is coming true. "Previously - said Vladimir

Ii'ich, - the whole human mind, its all _enius created

only to sire to some all the blessin,_s of the technique

and culture, and to deprive others of the most necessary -

education and development. But now all the mirucles of

technique, al] the clctories of culture will be the property

", of the masses, und henceforward the hum:_n mind and genius

will n_ver be converted into m_uns of violence, into m_.an_

of exploitation. We know this_ and is'nt it worth working

for, to give all ones efforts for this gre:_test historical

task? and the workers will accomplioh _his titunic historical

job, since it i_ iu tbe:_l th_Jt !ie the _umberin(_: ,_r_:,t f(,r,_.,_

of the revolutioI_, r,_blrth end renewal".
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Our party, our peopl_ fQllow the way shown by Lenin.

Wow iI con B_, what mlracleB nre accomplished by the

cigantic creative powers of the _oviet people, _wt_kene8 by

the revolution.

In our time the science and technique open out limitless

possibilities for masterin_s the forces of nature and their

use for the good of man. The _sre_t discoveries of science

can serve to improve the conditions of life only, when they

are used for penceful ;_urpose, in the n_me of people's happiness.

The Soviet Government continuously and persistently

fights for stable peace in the whole world. And the new -

flights of the Soviet spaceship_ were accomplished with

peaceful aims.

The mankind craves for [;table p_ace on Earth, and no

Oovcrnmu,_t _hould di_re_ard it. ?he extent of the people'_

hurried for th_ enemies of pe_ce was clecrly shown _t the

World Con res_ for Universal Disarmament _nd Peace, held

recently _n Moscow. In the name of all the peoples the

Congress wrathfully condemned the mi]lit_ri_t circle_ of

the Western l'ow_,rsand called to active _trusgle for a

[_eneral _nd totul di_,r_la_cnt under a otr_, t Intern:tional

central, _,r the bannini of hucle r te_tu for ever.

I
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The Soviet tlovernm_,,Jt :,_;_i_i:_o!_:mnl2 d_cl:re,_, th:_;

it i'ul]y_;ui,iJortGthe demond_ of" thc_ pc_opl_;_ For :,_:;u_'_[_i

c,tabl_ po_ce in the world and doef_ evoI'ythi,b, po_:_ible to

implement theoe just demandn.

The Soviet 3ovecnment o**ce _::_iJ',cpp,:al_ to a_] the:

Goverhnents and peoplus with :, call to ::_truugle eYon more

@ersistently fo_ delivery of mankind from the threat of

nuclear war, for indestructible peace on Earth. The Soviet

people are confident, that by their persistent strucgle the

nations will defend the cause of peace.

The heroic feats of pilots cosmon_uts comrades _ikolaev

and Popovich fill the hearts of Soviet people, all honest

: people in the world with joy and pride, call our people to

new successes in communist buildinG.

Forward, tow_rd the triumph of peace and pro£;ress :

Central Committee of CPGU, Presidium of the

Supreme Council of USSR

Council of Ministers

"Pr:_vda", 15 August 1962 (Special edition).
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FO_Wa_D. TO Ti;E VICTO_I¥ £F O/Jl,_l:lil_I_l_ :

To/;¢ientlst_ r_liddesji/sne,ro, engineer_, t eci, nici,_ns

end wovhers_ all grou2._ r_nd o.gz,.ist,t!pns, plirtiCi-,_

?otlnf/ in.the aceolnl_li;hment of the prolonged v;roup

s_2ace flight 01.' _a_ned spaceship - s_teliites

"Vootok-3" and "Vootok-4".

To Soviet s,_u.cemencomrades l,:ikolaevand _opovich.

De_r Comrades :

The fi_'st in the world prolon[_ed group space flight

of two Soviet spaceships "Vostok-3" and "Vostok-4"i manned

by the citizens of the 3oviet Union comrades Nikolaev and

Popovich has been successfully completed. A new brilliant

victory has been won in the mastering of the outer space"

It is gratifying to realize, that the Soviet people

were the first to pave the way in the depths of the Universe.

_he courageous spacemen Andriyan Nikolaev and Pavel Popovieh

with their record flight and implementation of extensive

research program have made a new ai,flworthy contribution

into the treasury of sdvaneed Soviet science, ougmented the

fame of our Motherland. The Soviet people are enra}_tured

with the heroic feat of ito sent,.

'2his fe:,t, ju:_t as the fe_t of the fi_v_t ,3evict

spaeeme:; will b,: known for cve_-, will always be :_n exom},le

of unbendir,g will t courat;e and valour.
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The C_ntr_l Committeo of the Communi_L P_rty of

the Soviet _nion, Presidium of the Supreme Council of

USS,_ _nd the Council o_' Ministers USeR _incerely and

w_rmly greet and congratulate you, de_,r comrades Nikol(_ev

_nd Popovich _sith succe._orul completion of the font; croup

• Space flicht and safe return to our de_r Soviet land. _e

wi_h you good health and new successes in youl_ noble work

to the _lory of Motherland.

The spaceships "Vostok-3" _nd "Vostok-4" are a new

_eat achi_.vement of the Soviet science and designing. The

group op_,ce flight on these spaceships is a new triumph of

the Soviet science and technique, creative genius of our

scientists, designers, engineers, technicians and workers.

This flight will have an enormous significance for new flights

into space and to other planets of the Solar _ystem. The

construction of the spaceships and their equipment have

withstood all the tests in the composite conditions of space

fli6ht. The spacemen _ave carried out an extensive program

of resgarch, the results of _;i_ich have enriched the world

science.

The construction of the powerful spaceships "Vostok-3"

and "Vostok-4", the m:Iny dny:_ group fli6ht on th_:-se spaceships

of pilots-cosmon:,ut_ _.G. Dikol_ev and I'._. Popovich, is a

new outstanding? contribution to the historic task, set by th_

' XXII Conve__tion of th,' _lGt to our ._oviet science - to take
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'_hc _ucce._e_ of th_ Sovi_:t Union in conqueri._ the

,_pace once more convincingly _how, the incxhr_,mtihl_ crop,rive

power possessed by our soci;Jlist society. Today the whole

world can see of wh_t gre_t fe,ts the Soviet people ;_re

capable - peoplc, who are the active and con_cientiou_

builders of communism.

Central Committee of the Communiut Party of the Soviet

Union, Presidium of the Supreme Council of U:_SR and the Council

of Ministers USSa heartily and _armly congratulate in the name

of the Communist Party, Soviet Government, all the peoples of

our Motherland scientists, designers, engineeru, technician_,

workers, _rours _nd organisations, all those, who participated

in construction of the n_w spaceships "VasteR-3" and Vostok-4",

in preparation and successful accompli:_hment of the group _pace

flight.

Glory to the Soviet scientists, designers, en :ineers,

technicians and workers - creditors of remarkable spaceships

satellites'.

Glory to the w,lorc_ Soviet spacemen'

Glory to heroic Soviet p_ople - builders of communism'

Glory to th_ _.ommunist Putty of the Soviet Union

. peop_ _.inspirer and or£:ani'_ei"of all the victories o c the Soviet "0'

Forw:_rd, t,_ th,)victo_-y of commu,dsm'.

Ct,ntr.!_lCov'.,,_,itteoof krosidiu_n of th,, -Su|,r,_r_,_goJt_tii _.._

%'_.... " _J'/...... ' °"_ ' '.... ° ......* _"0o_:" "0""_ "o '_ 0_
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15 August, 6 o'clock in the morning.

At 6 o'clock Mo=cow time on the 15th of August

spaceship "Vostok-3" has compl_,ted over 61 revolutions

around the Earth, and the spaceship "Vostok-4" ..over

45 revolutions.

After their sleep till 3 hrs 30 min _he spacemen

comrades Nikolaev and Popovich belan further implementation

of the flight program. The condition and mood of the spacemen

are excellent. All the systems and units aboard the spaceships

operate normally. Normal life support conditions are maintained

in the space cabins.

The group space flight of the spaceships satellites

"Vostok-3" and "Vostok-4", manned by comrades Nikolaev and

Popovich continues in accordance with the plenned program.

8 o'clock in the morning.

At _ hrs Moscow time on the qSth of August the Soviet

spaceships are continuing their unprecedented space flight.

By this time space_hip "Yo_tok-3" made 63 revolutions,

covering over 2.5 mi;_lion I{m, :_nd the _pacc_hip "Vosto}_-4"

ha_ orbited the _ rth 4/ timcu, ccvcriuLi a ,_t_ncc of :_bout

2 ._illion kin. _oth the cpac,_Icn :,:;before re, I fit. i'i,eir

t,lood i:_ ch crJ'_,]. C,,m:'a',_u ;;ikol;ev r_ io].ovici, c<_,%ib.ae

i_;_]rmp,.t;_tio,L _,P the ['!it.t ir<,_r_m.
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_ST WI3H_j_ TO .'l'.l[_ N,,TIOI¢_ OF TI,Z WO;_LD.

Flyin_ above Australia Soviet spaceman comrade

Nikolaev radioed| "Best wie_hes from 8board the 3evict

spsceship "Vostok-3" to Australian peopl(_. Wish _ou

peace and well being° Spaceman Nikolaev"o

While orbiting the Zarth spaceman comrade Popovich

transmitted _.adiogram: "I send greetings from aboard the

_oviet spaceship "Vostok-4" to brotherly people of the

great China, Korean Democratic People's Nepublic,

Democratic Republic of Vietnam) Mongolia and wish them

new successes in the building of socialism. Spaceman

Popovich".

_adio message from _pace_ :_n Nikolaev: "Best wishes

from the Sovl_t space_hip "Vostok-3" to the people of

England, France, Italy and ,_est Germany. Let there be

peace in Europe. Spaceman l_ikolaev".

"Greetings and best wishes to Scandinavian people

from the Soviet spaceship "Vostok-3". Sp_Jceman ,_ikolnev".

"l_est wishes fro,n the Soviet _p_iceship "VoGtok-3"

tc the people of |_4e,ur_,_d _.iddl _t. L_t t!ic oky be

peaceful above your countri_,o. _p_c_ma_ _iho]:_,v".
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abeve _uro_e, I _e_,d from ._ovi_-t si_ace_hi ], "Vo_tok-4"

_reetin_s aad wi_he_ for new succesue_ to brotherly

people of socialist countries. Spacem:_n Popovich".

"Warm creetin{;3 and be_t _iGhes from Soviet

spaceship "Vontok-4" to ti_e _eoi_le of India, Indonesia,
B

Burma, afgh_nista:,, Ceylon, Luo_ ai_d Cambodia. Let there

be peace and friendship in '_our _ife. Spaceman Popovich".

"Flyini; above Europe I _end my _reetings from

Soviet spaceship "Vo_;tok-4" to the people of Yrance,

Italy, '_ng!and and _est Germany. I wish peace and

friendship to all the nations. Spacesan Popovich"°

"Pravda", 15 August 1962. (Special edition). (TASS)

TAnS CCLr.b,,I_UE - THE P_OS_{AL FULLY IhPL.k_D.

The group-flight program of spaceships "Vostok-3"

and "Vostok-4", manned by the USSR citizens Maj. _ikolaev

Andriyan Grigor'eviciL and Lt. Col. Iopovich Pavel _omanovich,

has been fully completed.

On the 15th of Au_;ust 1962 the spaceship_ lauded

practically simultaneously in a prescribed area of the

Soviet Union, south of the hara,j,anda city of Kazakh S:JR, in

the immediate vicinity of calculated landinu pluceu.

_Zoth the sDacemen feel phy_icall_ fit _fter the

iandinF,.
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The _paceme=_ NikoSaev _nt _opov£ch. were m,_t on

their l_ndin_; by doctor_, frieltd_;,corres_ondex_t_ and

sport Co:.Imiss:,rs.

The flight of spaceship "Vostok-3", m_nned by

comrade Nikolaev continued for 95 hr_, i.e. almost four

days. Duril=g thi_ ti,=}e"Vostok-y' orbitpd the i;_rth more

than 64 times, covering; a :|istzLnceof over 2 million

600 thousand km.

#

The spacefligl_t of "Vostok-4", maIAned by comrade

Fopovich lasted 71 hrs, during which he orbited the

Globe 48 times. Dist_nce covered is about 2 million kin.

The group flisht of both the spaceships composed

71 hrs, i.e. almost three days.

The scientific nnd technical problems of unprecedented

in duration space ;light of "Vostok-3" and "Vostok-4" _,nd

of the first group flight have been fully and successfully

resovled.

A two-way radio-communlc:,tion was established for

the first time between two spaceships during the groap

flight. During the flight the spacemen conversed, exch_nged

results of their observotionz _Jnd coordinated their actions

V_luable dat___were obtained for _ettin_; Ul, commu_lic_,tion

duri,_C the pro]onced space !'li_hts.

o _._ _o °"' .... _" __ _ _ _ o
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All tt_e _y_tem_ a.d unit_ of _i_._ce_hip:_ nnd the

scientiY_c instrument_ aboard functioned norm_ll_ _md

unfailingly from the moment of t._d_eoff till the .landing.

The _ovlet spacemen have _kil.','ully conducted thi_

composite flight, control!in_ the spaceships and c:_rrying

out considerable ar_v_unt or rese_Irch in accordance with

the assignment.

Objective data of the medical checking of the

spacemen's state, which was kept up during the whole

flight, have shown, that the spacemen comrades Nikolaev

and }_opovich have stood very well the orbital insertion,

many days flight sad return to Earth.

In this rem:_rkable flight comrades :_ikolaev and

_opovich have shown an exceptional cour:,_:e and valor,

thu_ demonstrating7 to the world the high moral qualities

of a Soviet Nan.

This flight is a new import:_nt sta_e in the peaceful

conquest of the space.

As a _'esult o, the ::pour I'lizi_t oF space[_h[ps

"Vostok-3" ,,ud "Vor_tok-4" m_terial wa_ obtained of

enorlnou,_ _=ci_uti[i¢ ,._ndtcchhic ! value, wi_ich will be

of exception:_l :;i[_nificunce "L)..:urther maat crin$_ of the

outer space awl im?l m_nt tion o_ the a_ies-old _}_ r tien6
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_:ILOT,;COJE_N+,U'I'5;.:,,J.;;IELL,,_Va.:;. _,l_bL f• CLL. J£,r(.,'ICi:}.t.
,, i i i i i

For accompli_.;hi_g %:1,.[irs_ in the world prolon,-.ed

group opace flight on ,'.:;paeeship_ s= teilite_ "Vo:;tok-3"

and "Yostok-4" to confer title ;|eEo of th_ Soviet [;nion

with order of Lenin _nd '"Sold Star" medal re:

Pilot-cosmonaut Eajor _:ikolaev Andriyan Grigor'ovich,

Pilot-co=monaut Lt-Col. Popovich P_vel Romanovich.

L. 3rezhnev

Chairman Eresidium of the 3upreme

Council USSR

" Geo_;adze

Secretur_ P_esidium of the Supreme

Cou_ci] USSR

Noscow, Kremlin. 18 August 1962.

DEGR&Z OF £+[i_ PHAGIDIU;, __F ZiI_, SU}=(ZI.ILCOUI+CIL USSR

FCi CL?F_.'+h_i;,_ ......_ ZITL_ "PILCT C[SP,:t.N,iUT U;SR" tN
,i i iii • , i , i •

h,._,L,l;_ikLL,,AV,,.;. ;.... _ LIST• G{.+L.I.tI't,_+CAI.,_.

For a++c__mt,ii,;.in+,:_}.+r¢_h-n,+ed6r+,up space f!it:ht ¢.r+

_i:+.++:"_:_i"_ s,teiii+e_ "VeotoY,-?'' ._ad "Vostok-+,'' it, confer

..,',

-_;+° ° '+ ++-_ ,+_ +m++'+ _ + + +'+:._ ....
_,'. _ ++__,, ,.+ + ;°!_....... °° + +++,_++ + o'• +. _ = + °o ;, o : +o+°++ _o+ = _ + + , . + ?.+ j . ., + o ,++b< '6 ' " + +: :;+++_ _.++ ++ ..... ++ -,:.Q o + ° + +...... : °+

,. o oo % 6 . .." ' +: +_ m+ u .. + , " .
............_...............;21 ............_:++++_%+++ ++ c + % .......... :_. _.+:. +-;:e:. ;; ........ -:.. ;+_:+: +-::+, +:_+ _

+; % . + _?+ % _ o ++ . 0 + .,+.... .,_+'
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the title of "_ilot cosmonaut of USS_" to c_ize[_ of the

_oviet Union;

Major Nikol_ev Andriy;_n Grigor'evich,

Lieut. Col. Popovich Pavel Romanovich,

L.Brezhnev

Chairman Presidium of the Supreme

Council USSR

MoGeorgadze

Secretary Presidium of the Supreme

Council USSR

Moscow, Kremlin, 18 August 1962.

"Pravda") 19 August 1962.

PIESS CONFERENCE ON TiL: FLIGHT OF A.),)DRIYANNIkOLAzV

A_;D P,_V_,L PLPCVICH.

Yesterday in the h_sembi_: }[all of the Moscow M,V,,

Lomonosov Stute Univert_iti • press conference was held of

the Soviet and foreicn corres_ondentz, dealinE with the

first in history prolon, ed group fli_Tht of the Soviet

spaceships ')Vostok-3" and "Vostok-IQ '.

At this moetinc, arran;oed by the hcudemy of Gcience_

U_J_( and the },inintry of Forcig.n Affsirs USSR, there were

over 2000 people. These included hundreds of foreign and

<;oviet cozres!.endez_ts _,_d comment.:_tors of newsi_8;_er-_,jt_urn_Is,

°'

..... ,'_' ,_L _ o // o, o" . _° . "° ° - " u o°o ...... _. - .... _ , , e-----,
_ o ,') -,> _ °.. °+.. o //.°'/ - _ 0 _ - ,.o - _ ' . . o. ° o-'_,_.(_ " . , ,' . °
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radio and television of every! coutinent. The.-e were _ov:tet

_cientiugr :q_d culture worker_, repre_ent_tives of 8o¢;[_i

organization_, and of the C_q)it_,l'_ ent_rpriseo. Invit_ti_ns

were _ent to the h(:_d_ of di!,lom_,tic mis_ion_, accredited

in USSR.

The participants of ti_e pre_ conference warmly greeted

ileroes of the Soviet Union pilot.'; ¢osmon:,ut8 Gu(;arin Uy. A.,

i'itov G.$., Nikolaev _.G. :_nd Popovich p.d.

The gatherin listened _lith ,re..t interest to the

speeches of scienti_t_, who spoke o: the first results of

the unprecedented _tell_,r flicht, which hus fixed for ever

the priority' of the Soviet -_cience ,;nldtechnique in t.he

m_terin_ of the unknown ,JeFth_ of the Unive:',_e fur the

C;ood of m-_nI:ind. ,-'e:'o<.':;of ti,c &oviet .:,iou pilots cosmonauts

Andriyan Grigor'evich Nikolaev and Pavel Romanovich Popovich

addressed the press conference and were listened to with

_:_eut attention.

The w,,_' into t.':,e sf_ace is oloe_,:

C_unini a dres_ b_/ ,,._. _.e,%_,:<! l:'ecid<-.t of t _e ,_c_demj

oi" £ciencea U_SR.

De i" cc,<P;,des), L_)dies :n_d ,]ent!eme.u"

On the 15th of ,.u_:uct 196C th_ firnt i)_ the _o,-Zd

)_roui flicht of _:viol _p_ce_J}.i;>.,"Voot_,k-'" _,:,_i"V,)c,to_-h:',

.... ..." .o . .... ,. ,.o g ..... 0o % '°>........
L_ _,,, u-¢ ' o o , _ _ o ,
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For 71 hrt_ the np:,¢_:_¢,, i,iko_ne.v _,nd |-opoviet_ w_re

in n Joint fli.<,ht, coveri;_:; nueir_, thin time ,'tir.t_ace four

timea tim diatt_nce fret. _,,_'tl, L_: ti-,_ l'?oon ,_,,_ ;..oh.

During hLa unprec,:denL_d ;']icht, beC£ni.in?' on tile

11th of August t902 :_t 11 hr.'; 30 _in [;o::cow time, comrade

:;ikol_ev has covered over 2 ,hi]lion 600 th<u_and km ond

orbited the Globe _ore thon 64 time'J. The remcrk.,ble flight

of comrade Popovich becan on the q2th of Auruut I_:_62at qq !

hrs 02 min Voscow time; he covered over Z million km and

• orbited the Earth more than 48 times.

After fully completin_ the flicht bro$_r:_-;the spacemen

with high precision _lmost si,aultaneously 6afely landed in

the area south of Kacacanda each at an earlier prescribed area.

The flight_ of _paceships "Vo_tok-3" and "Voeto_-_",

which astounded the whole world, were implemented in _ccordance

with the progr_m of study and masterinc of space, conducted

by the _oviet Union for peaceful purpose. The outstanding

achievement of the _oviet science and technique h._:) been

accomplished for the goo_ ,f the whole world.

=; The way into sp,_ce_ o:._rnedout by Yurii _acarin and
\

Herman Titov, becomen n hichway, which i_ le,_di,_ the mankind

to _ew victories of ti_e mind and labor. The lli_ht:_ of

andriyan Ni!olaev snd }'_ve! lopovich o:_ (SF:_ce_;hi;:"Vow;Lob-/"

and "Vostok-&" is a new imlort,nt ute], of t:io wo$, },rili! i_o::

us ;:,'rer to re_Jit_tioti of l'4te':!i<t_etr_-y; _,';_ts.

:/?
_"

.. _" _':°':"°" ° "_II......'._ _o .° c' "o . o-0 °..... _, ', _j" ....... o k--__'
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'i'lm£roup flight of the ::i_ace_:_ii,,_ia of hitch

Si<llif_caI_ce for workil_¢ o._t _nt.erpia_etur_ atatio,,s,

for con_ructint' ev,n mar- perfect spaceahiVt,, for

the m_stevini] cf interplanetary routes.

To carry out _ _roup _pace fii_31t of .eyeful da_t;

require_ construction o[ improved space_hips satelliteu.

The perfect control sy_tem_ of the spoceuhip_ onobled to

implement exactly the flight program. _he performance of

all the uystem_ aboard the sp_.ceshii_:_was speci_lly efficient

in the most difficult brances of the flight - the orbital

insertion of the spaceships satellites was unusu_lly preciue

and their descent was faultless.

"Vostok-3" and "Vostok-4" carried an improved set

of radio equipment for communication, improved TV equipment

8nd special additional automatic equipment , providin_ for

a two-way direct conversation "_etween the spaceshipo.

A wide networi, of iround stations make it po_ible

to conduct direct convers_tio:-; with the spaceships practically

from any point in t}-_eSoviet Union. Frequently the two-way

conversations with th__ spacemen oa ultr:,short wove were

conducted at a distance of several %h,_u_ai_dkin, and on

short-wave band a number of c_,:>eu were re_orded, wher._the

distance of communicc, tion _,_ over 10 thou_,r,d _:_.

/ ,

. ,, _. 0 "-.-" _ . _P,_' _ .-_',, ., o,, ,_, o _ 0 .... , _ _ _ :,.,/ I_ _1__ ,..'- _' _,_,
..0o .... ' _.,,_.... o _ ' ' o .- _ o °"o %',7, i _" . ° _"
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V.rj effleientl:/ ",w: L_ot _1ork_,dthe _round r_c,:Ivi_.-_;:

_/'l_toiii_-_ s ehi_.lil_.od-OV,_l?occordint_ to t_r_:ot lndic_t_on, in¢of,in_

¢ontinuout_ly fro_ tho Coo_.'di:_tion centre.

The prolo:_;od flight |-_.o_ra,aenai_led the ._opcemen to

loavo t eir oet,t _,_d freel_ i'lo_,taround the c_bin and to

carry out ,til't'erent ope_'c_on$. Duri:_(_ cbe f:'ce flo,_tial _ the

_p_ceme_, c(u_dacted r:,,tio-communic;,tkon 0y sean_ of s_ccial

loud-speakers and microphon,,s, which provided for almeot

invari:,_le audibility of tr_,nstai_sions from the _;arth aud

loudness of the spacemen's transmisdion_ to Earth from any

point of the cabin.

The long duration _,f the flicht , two-_._y conversation._

o_ sp_cemen and intensity oi' r_,dio-communic" tion 02 spacemen

with the Earth enabled to :_ccumul_,te an extremely valuable

material on the passage of radio-waves c_nd _._tabli_hment of

radio-contact simultaneously with seve,o:,l_aceships.

/

_. The construction of improved spaceships satellites

"Vostok-3" and "Vo_tok-4" and the specially adopted measuree

made poesible prolonged flight in condi_ion_ of the outer

_pace.

Due tu the adopted mea_urez the uci_:htle_:_ac._ and

other f_ctors did not affect the ef:'icie,_cy of th,. spuce_e_,

did not ,,revent com:'ades _ik_.laev _nd _oi,ovich to c.rry out

/

• -q ,, ,, ._ _ ..............._.......................... ........... - =_.... :_._ - .... ,--_.'_ :--... • :,_ ,,, ___,, _. -_
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i_:Lhodn for i)rep:,rin, th,-. f]p[JCQl_,'ll I W.Or_:e.d out hl!

thO _OViO_ GCie!|tiot_t ha,_-i_d o!I the i)xj_riollcO of _ 2tt -

hour flit,lht of _,_, ;_iLov, ellal,_,_d ]_t, Col, Pot_ovi.ch t,l-l,(]

F_,J. ll_kol_,ev t,, ret_iu th_)ir wollb_,In(' thra1_/:h_)ut the

t_ovor_i ,l_ya flight.

:_he unpzecedcnted dur.,tioz_of' lii_ol_ev and _opovich

flight, the ul_interrupted oper_Jtion of the whole _cientific

equipment, active participation of the s),acemen themsel_es

in Co _ducting the rese_,rch have j_rovided the &evict ucience

with new invaluable information of the effect of spo.ce fli_ht

on hui,lanorganism. The resultu of the=e £1ights _iveu us al_

assurance, that conditions Can be crested ',',orpre_ervin_ the

wellbeing and efficier_-vof spacemen in lon_-lastin_ space

flights.

All data, obtained during- the zroup spa_e fliL_ht, are

bein G carefull_ processed; the re._ults of r,_,sec:rchwill be

iJublished and will be a new gre'_,tco[_tributiun of the 3evict

8ciemce to the cause of peacuful conquest of ti,_eouter space.

The group flights of ti,e sp;_ce'_hipss_,te]]ites "Vostok-3"

ai_d Vo_tok-4", which intiat_d coordinc_ted _':roup:_ction_ o_ a

man in space, are an out:3tandin_; step low;_rd the _a_tvri_l; of

the outer _pace. They have conviuci:q';ly _hown tl,_'I,e',sibi3_t_'

of u frr_e mann,_d space fli_!:t, h_'.e shovm _$:, for ac,_omi,lish_

cve]_ l!lOrt' Co.]pOOite ur,d Frol_n, leJ f]i--h''- both i_ (_e _?,._h

oft, it ,,_,*_,. ot!x,,r_.l:_::_:,t:!.
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Th_ _rolonged group up_ce flight i_ _n outstanding

fe_t of _cientiu_, de_ignQru, engineer_, workers, and

outstanding feat of the worthy sons of the people pilots

cosmonauts Andriyan Grigor'evich Nikolaev and Pavel Romanovich

_ Popovich. Their courage, skill, self-discipline assured

carrying out of the first in the world group flight_ which

_ has written a new glorious page in the chronicle of the

° r.

feats of Soviet people_ Soviet science and technique I

i_ accomplished in the name of the Motherland, in the name

_, of the peace and progress of the whole mankind.

The flight is a new proof of the amount contributed

to the treasury of universal culture by the free people of

i socialist ccuntries, people, who create the greatest thin E

_ in the history of mankind - build communist _ociety.

De_r Andriyan Grigor'evich and Pavel Romanovich'

The whole Soviet people, the shole mankind with great

_i:, attention and admiration followed your unprecedented flight
-0 "

and greeted with enthusiasm your return to the Soviet land.

The Party. Government, the whole Soviet people highly value

your immortal feat. The titles of the lferoes of the Soviet
o

Union and Pilots-Cosmonauts of the Soviet Union were conferred

on _ou.

Allow me to welcome you, dear An'iriyan Grigor'evlch

' and Pavel Romanov_ch in the nome of the Academy of Sciences,

A r _ of all the scientists of the Soviet cnion and of all those

present i_, the Hall.
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The Academy of Sciences of the Joviet Union, teking

into account the oututandin,; sicnific_nce of your flight

-' for the science, for cosmonautics, has awarded to you 8old

medal_, bearin_ the name of our outstanding countryman,

gre_tt scientist, who was the first to forecast the possibility

. of space flights and outlined the ways for their accomplishment,

K°E. Tsiolkovsky - the founder of the theory of rocket tech_ique

.... and space flights. It gives me great joy in handing you these

,: medals.

_o" Man in space cabin.

..

_ i Address b_ Prof° V.l. Yazdovskii.i m i| i ,|ll

_ Dear comradesL Ladies and aentlemeng°.

_ong the many problems, on the resolution of which
'_i. )

depends success of future space travel, one of the most

_ esoential is the proglonged effect on a man of the factors of

space flight.

:_i The experimental study of the effect of these factors,

_ specially of weightlessness, is only possible in conditions

: of actual flight on space vehicles. In this connection an
o

exceptional interest represents the use of Inhabited spaceships

! satellites as a unique laboratory base for preparing distant

space trips.

The remarkable orbital flights of Soviet spacemen

U. A. Gagarin and H.3. Titov have proved, that a man can
'. )

, _ endure 24-hour being in space. This conclusion was confirmed

B
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also by data physiological investit_atione, conducted duriz, g

the flights of American spacemen Glenn Qnd Carpenter.

• The most prolonged of the_e flights was ti_o21_-hour

voyage of Maj. Titov. He prepared the grounds for a more

,:, decisive penetration of a man into the space.

: After the flight of Yu. A. Gagarin and H.S. Ti_ov

the Soviet scientists and designers carried out a great

amount of investigations, directed at rising physiological

!i' stability of a man against the effect of space-flight factors

and some improvement of conditions [or a loncer staying of

a man in space cabin.

i:_ H.S. Titov, as we know, has shown some or_anic
?

disorders during the flight.

_ Careful analysis of the indicated manifestations enabled

to assume, that reactions of organism to conditions of space

o flight depend m_inly on the coordination of the physiological

• system of space analyzers (vestibular, visual, motor, etc.).
!

o: It was ascertained, that under the conditions of weightlessness

.. the disorders are possible in the interaction of the enumerated

_ analyzers and changes in the sensitivity threshold of vestibular

apparatus. As a result prolonged effect of even insignificant

_o. vestibular irritantu, upecially the Coriolis acceleration,

cauaes symptoms, resembling sea-sickness.

O0000010-TSA04



m m

/ All this was the basis for the careful _election

of the _pacemen with the use of specially develope_
o

methods for investigation of vestibular reactions,

_ permitting to determine functionin_ of vestibular apparatus
@

.... in conditions of interaction with motor and visual analyzers_

_ and also for developing methods for training physiological

::' system of vestibular and motor analyzerc.

-_ At the end of the spacements preparation it was defined,

_-i:_i that the stability of vestibular apparatus against the linear,

:!_ angular, Coriolis accelerations and their combined effect
"y.

: : was higher than the initial data several times.; i

With the object of constant and more complete checking

,":,i,+ of the spacemenl, state and conditions in the space cabins

_ t_,e volume of scientific information from aboard the spaceships

has been considerably increased.

i'

The most important scientific problems of medico-

i biologlcal Investigations in flights of spaceships "Vostok-3"

i and "Vostok-4" were the following :

"' - Study of the 6tats of the main _,hysiological

{" functions of a man in prolonged space flight.

,., - Study of the daily periodicity of physiological

, >5 '

:_\, processes in conditions of prolonged Earth orbiting.

_+_ - _tudy of the efficiency of s_,acemen st various

+ branches of the spaceshIpls flight°

N ++"............. o .
.... _1 + i _ IIII I I II I II L I I i i , i|. r - - ,, ++

,, • .... |
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= Study of effectivity of sele,_tion and training
J

: methods of spacemer, for 8pace flights.

, - Study of the performance of lil e support and

safety systems in ilight.

":! The basic methods for utudying the state and

::. efficiency of spacemen were:

I Biotelemetric information, characterising the

_ "i,. state of the main physiological systems of the organism.

iI'

:':' - Television observation of the spacemen, which

ii,
; :'. enabled to get an idea of behavior, motor activity,

:_ coordination of movements and attitude.

:'o_ - Radio-exchange along the communication channels

of the spaceship with Earth, on the basis of which it was

o_. possible to draw conclusion about the efficiency, any

_}il peculiarities in speech, accuracy in carrying out individual

" ._. operations.

- Evaluation of the volume and quality in carrying

out flight assignment in all its numerous an_ different
6

I'' in nature details.

":' As a result of the several days flight exceptionally

, extensive and most valuaSle scientific data were accumulated,

:: a part of which even durin6 the flight was subjected to

express processing,;, and the main material is being now carefully

• analyzed.

°' _' •...................................l_IIllItlilIlllri_I]rill..........II IIIII.....r-- _.............. ............................. i i, i
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On the basis of preliminary data it is possible to

• point out, " + _ul_io_ branch of the flight - orbital

i insertion - A. ,,Akolaev and P. Popovich stood quite well.

Physiological reactions differed littlt in heir nature

from thc_e recorded in the flights of Yu. bagarin and

i_ H. Titov. Pulse rate of A. Nikolaev during the oropulsion

period was upt_ 120, and of P. Popovich - 130. Respirationo

i about 10 and 20 respectively.

: , After the orbital insertion in conditions of

i weightlessness there was a comparatively rapid return of

_ _i these indices to the values of pretakeoff period.

• At the end of the first and beginning of the second

i revolution the pulse and respiration rate already corresponded

"L; to values, recorded a few minutes before takeoff. By the

" sixth revolution the pulse and respiration rate was almost

;_ the same as recorded in _pacemen a few hours before the start.

:_ b,_ring the following four days in A. Nikolaev and theo_

three days in P. Popovich the pulse rate was maintained at

60-70, and respiration _t I0-15 per minute.
,J:

._ _uite explain_ble quickening of these indices was

_, noticed prior to descent of the vehicles to E_rth.
.!

It should be emphasized, that no pathological changes

What so ever were noticed on the cardiograms of both the
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_pac_men. In coner_l oxamination no notice_blo di_ord_'_

o

w_re defined in the pattern of encei_h_losram_, electro-+

oculogram_ _nd recordings of cutaneou_ galv_nlc reaction.

," Very seriou_ attention wa_ paid to the study of

functional state of vestibular apparatus in joint activity

with others, closely connected analyzero.

'_: The preliminary data indicate high stability of the

,- spacemen. This is the result of special measures.
,,+,

Taking into account the probable individual effect

_ of weightlessness and _ossible reaction to the absence of

.i +

_i. gravity of other organs and systems of a man, the problem
+

' of weightlessness will figure even more in further investigation_®

At the same time very optimistic regults were obtained

• in regard _ movement coordination and the capacity of a

man to move freely and to implement the most diverse movements

in the state of weightlessness, when the spacemen were getting
' i'

out of the harness and their seats. Moreover the> retained

- their space orientation, which was disturbed only with the

closin_ of eyes.

+ On the whole the e_ficiency of A. Nikolaev an_

P. Popovich was retained at quite a high level throughout

the flight. Implementation of assigned operations and

research tests did not cause any difficulties. Their sleep

was not distinct by any peculiarities and was quite restful.
,.-

• _. _-,.-._.._..:+..,_,...... . ........ , _..,,,-,,,,,......., , ,,_:__a_..._- ...... ,
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,.. The _ppetlte wa_ normal, Chewing and .w_llowlng

presented no diffioulties. The approximation of the

,_ ration to the usual was undoubtedly of _, positive effect.

It was approved and highly appreciated by the spacemen.

,_ I must me_tion 0 that individual tests of A. _lkolaev

. i/

_+!, and P. Popovich were taken into accnunt.
, !

J
It is very important to mention, that the hygienic

• conditions of both the space cabin,_ were maintained

_' throughout the flight within the present limits andi +

_' were optimal.

The program of biological research, carried out by

the spacemen, deserves special mention. It is premature

_+ii" to speak of results, the material is being processed,

however the fact itself of the experimental work being

done by a man in space flight is a new and important

-:,, achievement.

: The group flight of A. Nikolaev and P. Popovich

has terminated exceptionally successfully.

+°. No pathological changes whatsoever was detected in

the health of the spacemen.

'I+ As a result of carried out investigations • lot of

..... new scientific data were obtained, required for preparing

subsequent more composite spice flighteo
J .

/'+

+'_+ + .... +4...... " + .............. '.... III I I • 'fill + IIII+IIII +:!
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_ in conclusion permit m. in the name of _¢£entists,

I' doctors and biolo_Ists to exp:_ess our _r_titudQ to Andrlyan

Grigor*evich Nikolaev and Pav._l Romanovich Popovich for

their brilliant implementation of the flight, patience and

: underutandin_g shown in the numerous examinations and

medical testes and also their exceptional accuracy and

_0 • punctuality in the carryin_ out of scientific program.

. Thank you for your attentzon.

Reliabilit_ of technical equipment.
o

Address of Academician.A.A. Bla_onravov.

" ° For over a week now the attention of the world press

and people of the whole Globe is centered on the group flight

_o_ of 3oviet pilots cosmonauts comrades N_.kolaev and Popovich.

l" This even is, undoubtedly, a technological breakthrough and

o_

.... _ indicates a new progress in space research, being conducted

in the Soviet Union. But what is there in this eventg that

_,o_ rivets the attention of the _oople, what astonishes them_ I_

seems to met that _hat a_toni_hes primarily is the bold

assurance, with which the spacemen conduct flights in the

_oviet Union_ astonishes the f_ct o£ the new tasks set in

_ this case, pursuing the object of progressively d_oper and

sure penetration of a man into space. Nhat builds up this

assurance? It is known, at enormous si_nificance £n techztique

.., has reliability of the technical equipment, machines, erections.
o
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"" _peclally _4c_te it becomeu for _ multlcomponent tecbnlc_l

equipment, including an abundance of diver_e unitt_ and

detail3. In order to accomplish the orbital flight of a

man around the Globe it wag neccss_ry to construct powerful

_ulti_tage rockets 0 capable of impartinE to the heavy

spaceship satellite the orbital velocity, which required

development of _ppropriate engines, required calculation

and accomplishmen_ of the exact separation of the rocket

stages, to execute at the right moment directional separation

_ii! of the spaceship from the last rocket stage. It was necessary

i. to construct the spaceship itself, providing comfortable stay

_'_i for the spaceman, i®e. having the required atmosphere inside,

_ of certain temperature, pressure and humidity, to provide

_-. control o£ these conditions both automatic and in the case

of need - by the spaceman himself. It was neuessary to

construct control system of the spaceship, to ,_btain its'i

_: required orientation in space, to transfer it at a desired
? .

": moment from the orbit to descent trajectory by changing its

: velocity and, finally, to provide safe landing in prescribed

:. area. Zven one incomplete li_t of the problems, which had

io to be resolved, gives an idea of the complexity of the
_°

, technical means, as a result of which the whole system of

the carrier-rocket and the spaceship had to be multicomponent,

consisting of hundreds of thousands of separate details. And

if we add the communication means with Earth, mealls of communi-

cation between two spaceships, means of observation, means of

_'. fliEht control, ground start equipment, then indeed thi_ whole

mul_icomponent system is _ grandiose construction, grandiose

, result _f human mind. And thus, to get the _s_urance of a

• . . .... . ........... I i
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complete _uc_ean o_' the experiment, end the _ov_t selentiA_tf_

' _rtd. engineer_ did have this assurance, it wa_ necessary to

- _ provide complet_ rol_bility_ tot_l faultless op_.r_tion of

the whole of this composite _ystem. Termination of Nikolaev

-_ and Popovich flight showu, how brilliantly this problem wa_

...._. re_olvod,

A definite and very important side of the reliability

....:i..: problem is the precision in the implementation of all the

_o functions of this system. The proof of the faultless working

! of the system is the implement_tion of the planned program

_- and almost _i_ultaneeus landi_lg of both the celestial brothers

. in exactly determined urea.

I remember, at t_e pres_.-conference in 3tockhome,
i

•L when the orbitinG, even before the flight o£ Yu. a. Gagarin,

.; was of spaceship with animals, I was asked, what will happen,
'!/,

if this ship will land outside the USSa territory. I _nswered

oi: this question with assurance, that the spaceship will land,

, where requital. And, as you see, I was right.

_- Outside the Soviet Union one freq_entl_ hears the

opinion, that "Yes, in the development of the rocket technique

itself the Soviet _nion is ahead of USA" (this is being said

even by thews, who find it hard to admit it). But, be_ide_,

it is necessary to comp_.,rethe efficiency, with which the

'_' experim,_nts were conducted with space flights of Ga_.arin,

Titov and, finally, with the last t_roup fli_/ht of _likolaev

and Popov!ch, and this efficiency depended on the quality
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. 0£ in_trul,_nt equip)men,, witi_ d±ff_ci_Iti_, _coul_t_r_d

:j'i/
_,_: . d.rlJ-_L th_ t_koo£J_ o£ the American _pL,coma[l d!on_, _ad with

•° difficulties, _aoe¢i_ted w£th l_ndinK 02 op_¢oman Cart)e_t_r. _

,,_ in America. _hi_ indicateo ill_h quality of the whole

• Instrumental equlpment, which hoe _,o_ared the preciae

, in,oz.,ion into ealcalated orbits, unintcrrupted contact

_, and the resultin_ precision of l_ndinc.

_ ... What else is remarksble in the carried out experiment?

-. _t oeems to me, that the notewcrth_ is the succession, with
;._,

._.. which we in the Soviet Union are accompllshin_ the mastering

_i of space, when step by step new problems are being Bet up,_!.

_: representin_ develol_ment and improvement of precedin_ achieve-

_/_: ments, an; the purposefulness, with which the ide_ is bein£

0 _L,

put into practice of conquering the space for the good of

all mankind. The whole space reeearch, accomplished by US,

...._ is imbued with one object, object of science development for

/_ increasinE the power of man over nature, uncoverin_ its secrets_

me as to make it serve more fully the needs of mankind, and for

";:" the sake of this object the flights are becoming more distant

and the stay of a man in space longer.

o_ For the sake of achieving the same object, for the

sake of the peaceful conquest of the space the _oviet Union

: i_ and _ill continue the struggle for exclusion from the
i'

"_ programs of space research those experiments, which may hamper

' , the development of ";he science, place obstacle_ to lnternstional
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cooperation in _p_co_ tho_ ox_orime[_L_, which cont_min_te

";' the 8pace. The _o_qiet Union throul_h U.N. Committee o_'fered

to m'_l_e an a_reoment about bannin_: the u_e of arti_,_l

Earth _tellite_ for militor_ reconnaissance, on Interm,'_ional

meaeure_8 of a_i_tance to incidontall_ or crash-landed ir

foreign territory _pacemen, on the return of space objecto,

;" landed in the same way, to countries, ,_hich launched them_

".. but, unfortunately, our rartners in the outer space d_@.

....... not welcome these suggestions.

.¢

During the last flight of the spae¢_e_ _ i+.ical c,,_-_J.ng

was made of the methods for life sups; o'tof mrn in the s_ace

flight. The best proof, that the problems connected with

it were correctly resolved, is the excellent condition of

the _acemen on their return to Earth.

At the same time in already published material and

in the address of VoI. Yazdovskii information was given on

' how far the methods for checking the state of the spacemen
*]

_" during the flight, the processes occurinc in the organism,

°" were extended and perfected. The observation d;_ta, obtained
t

_ in this case, will make it possible to produce flights of

o even greater duration and composition.

Thus the possibility has now been full_ proved of

_-._, prolon_;ed voyages of a man in the space; possibility of

man reaching the _oon and nei_;hborin_ planets of the Solar

system ha_ ce_sed to be a dream an_ became a re_ality.
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+_-" At a pre_s-con£erence there iB u_ual]y the traditional

_i+ queation_ what are the next plan8 of space research in the

,+;: Soviet Union? Therefore, anticipating this question, I can

' answer, that the directivity of theue plans is known. New
o

• effort_ will b. applied for further study of the space physics,

.... i. further research will be conducted of atmogpheric manifestations

_ for perfecting the weather service. Space flights will continue

:+:°_ initially of automatically controlled interplanetary stations,

and with further achievements - with direct participation of

.... _ nan; work will be conducted on experimental astronomy. As

+_ regards making this answer more concrete, permit me to say,

'+ that each new success, any new results enable to improve and

• _+: make more concrete the contemplated plans. Undoubtedly, the

++++. last flight of the spacemenl after processing of all the flight

+'_ material, _ill permit to introduce alterations, directed toward

+°+ -, improvement _nd may be even expediting the planned research,
j,,

and in their ti_e new achievements of our science and technique

+' will excite the world.

,, +_ The courage and selflessness of our spacemen, their

2__°_':: devotion to Notherland, readines_ to cerry out the most

I "_fI_ difficult assignments of the Party and Government are e_plained

°<° by the composite preparation, which the epacemeu received, but

.... mainly and primarily by the inspiring influence of Narxism-

_, Leninlsm ideas, And this is the main"secret" of our successes
: ,! ! _ /

,i+ . in space research.

o_ # ?
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Our peaceful scientific objects.

Addre_8 of the Hero of the Soviet Union pilot cosmonau t

A.G. Nikolaev.

Dear comradest Ladies and Gentlemen|

On the 15th of August q962 the group space flight

_:' of the Soviet spaceships "Vostok-3" and "Vostok-4" _as

completed.

We_ pilot cosmonaut Pavel Romanovich Popovich and

my self,, had the great honour of commanding these remarkable

° ships, created by the genius and labour of Soviet scientists,

:_ designers, engineers, technicians and workers.
6

We are living in historic time, when the age-long

dream of mankind - space flight - has became an actual fact.

In October 1957 our country has launched the first

j Soviet earth satellite, in 1961 the first spacemen Yurii

_'_i. Alekseevich Gagarin orbited the Earth on Soviet spsceship

"Vostok" •

F_llowin_ this Soviet spaceman Herman Stepanovich

Titov completed a 25-hour space flight.

Carrying out the program of communism building,

• adopted by the XXII Convention of the P_,-ty, the Soviet

i people, CC of CPSU and the Soviet Government pay s lot of

attention to the mastering of space with peaceful aims.
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;. It is specially pleasant for me to say, that our

space flights are directed twoard the peaceful scientific

aims and meet the interest of the whole mankind.

In spite of the extensive information of our press,

television and radio about the group flight of the Soviet

spaceships during the period from lq to 15 August 1962,

you will, undoubtedly be interested in details of this

flight directly from us.

Pavel Romanovich and I are great friends. Together

we were getting ready for the flight, together we were in

space, and now we will tell you together about this flight.

We have mutual understanding and cooperation.
3

I think of taking up just a few questions_ and he

will supplement me.

Agreed, Pavel Romanovich?

The spaceships satellites "Vostok-3" and "Vostok-4"

are more perfect and comfortable than the "Vostok" and

"Vostok-2", on which the first routes into the space were

laid by our friends Yu. Gagarin and H. Titov, however the

principul arrangoment cf these spaceships is the same, and

therefore there is no need for me to pause on this question.

The construction of the Soviet spaceship and the

.... working of its systems have been sufficiently discussed in

the press and reports at various International conferenceo.
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The flight wau preceded by two independent stages

of preparation, one of which included the general trainin_

¢ourue of pilots cosmonauts and the second - concrete

i preparation period prior to the flight.

The general training course includes study of a

number of theoretical subjects_ special physical, medico-

! biological s technical and medicinal training. There is no

i need to mention all types of preparations and training, which

we had to undergo. The typical and important types of training

we consider the following :

:_ - _pecial preparation, which is conducted on a

real spaceship and training devices, which permit to

imitate the normal flight and reproduce various failures

: and emergency situations:
1

- medico-biological preparation in the form of

_o training on centrifuges in thermal chamber, pressure

¢hambert etc.;

°i - physical preparation.

_r, A lot of attention is being given to flying preparation,

_ including flights on modern fighter-planes and special flights

_ for weightlessness.

: The concrete preparation for the flight wao conducted

_ in accordance with a epecial program. The basi_ of the

_rogram were .

o !

_........ _ ........ _ _- _ oo
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- working out details of the flight auei_nment

on a special training device of the type of spaceship

"Vostok";

- maintenance of physical training;

- medico-biological investigations;

- flying preparation;

o_ - training in communication, etc.

The details of flight were worked on the training

/ device on each revolution concretly.

_i Basin_ on the experience of controlling spaceship by

i H.S. Titov, we worked on the training device details _f the

_ manual control. We trained for exit and entry into seat for

'. the free floating in space cabin. The training device permitted

o i to work out these details of the assignment in full, and during

• the flight we did not have to think abou'" their implementation.

_o_ We implemented everything, as worked on the Earth. Other details

o of the flight assignment were worked in the same way.

The availability aboard the spaceship of ultrashort-

• wave and short-wave receivers and transmitters, providing

• the possibility of contact between the spaceships, broadcasting

! receivers and individual means _f contact, r_,quired for maintaining

communication on descent trajectory and after landing, and also

interaction with ground control centres required serious

_- preparation in this _t_here.

_ ,iv........ ..........'rlr:l".................................................................. IIIII ]1'1--
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Concrete preparation on these questions and the

:' study of radio transmission progr_m enabled us during

the flight to maintain continuous contact _etween the

spaceships and with ground centres. We knew with whoa

• we were in contact every moment of the flight, since it

.... was our comrades spacemen, who were at the flight control

centres. The faailiar voices added courage, the assurance

increased in the carrying out of assignment• We knew,

=_i that comrades, having all the data of flight, could help

_. us at any moment+
i

Flying preparation during this period included

flights for weightlessness and working details of landing

on parachute with full regular equipment, i.e. in space

suit and with emergency supplies and radio set.

_ Physical preparation and observation by doctors of

our health were conducted daily. The concrete purposeful
i•

_+ preparation enabled us to carry out successfully the

flihgt prod:am.

As you know, I tookoff on the space,hip "Vostok-3"

+._: on the 11th of August 1962 at 11 hrs 30 man Moscow time

i and succeGsfully entered the prescribed orbit, whicnt by
+/

.... the wayt was very close to calculated one•

The initial orbital period of "Vostok-3" was 88._

man. The paring# and apogee distances were 183 slid 251 km

respectively. Orbital inclination was 6_ °.

• • ++++- ++++_......_+_+++_++++_++...........+.++++,.+_++___+_5+++,/.............+++ + ...._+....... _, +..... + ++ + ........ ......+....
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'- , My celestial brother, P_,,vel _om_novich Popovich_

_i _ took off the next day, i.e. the 12th of August 1962 s at

_,_ ii 11 hr8 02 rain Moscow time on spaceship "Vostok".
: !

i It is really admirable, that space_hips "Vostok-3"

and "Vostok-4" were inserted into prescribed orbitu with

. exceptional precision both in time and place.

.... After the orbital insertion of "Vostok-4" our space-

ship_ were close to each other and we were ready to shake

i; hands and congratulate each other with the first successes.

_i!i The considerable orbital inclination enabled us to

en_oy the view of all the continents on the Globe.

The main problems_ which were being resolved by our

flr_t group flight_ were the following:

__i - obtainance of additional data on the effect of

i
j space flight on human organism;

_!, - efficiency investi_ation of a men in conditions

'o- of weightlessness;!

....?

.: - carrying out by a man of a certain amount of

' research during a space flight;

.... further improvement in communication, control and

i l_ndin_; systems o£ the s_aceship_

I

i "

i ,.i

] I ....... I ,. !
|-- u " _ _ • - -
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- obtainance of experimental data on the possible

outablishment of direct contact between _paceshipo in

group flight, action coordination of spacemen, checking the

effect of similar conditions of space flight on human organium.

, We were very pleased to report to the CC of CPSU,

Soviet Government and to the whole 3oviet people, that the

ii'

assigned problems were successfully resolved. The planned
ii_ i

' flight program has been completed and successful landing
o

!_ implemented in the preset area on the territory of our

Motherlan_ - the Union o£ Soviet Socialist Republics.

IC

_. During the 95 hrs, i.e. almost four days I have orbited

'.°!;: on spaceship "Vostok-3" the Globe over 64 times and covered

/

• _ a distance of 2 milllon 600 thousand km.
IV

k'nat can be iald about my impressions of the flight_

You can understand - it is not an easy problem. The

°:. flight, as I have mentioned, lasted 95 hrs and to describe the
i'

"." impressions of this flight will require just as much time. We

"i do not have this time. Therefore I will have to describe only

the main impressions of the flight.

'_" The spaceship "Yostok-3" wss a home for me during the

four days. I felt the warmth and care o£ the Soviet people,

Party and Government and this care multiplied by strength

tenfold. I was touched to the bottom of my heart, _ust as

my friend Pavel Popovich, by the greetings messages. It

brought new energy, increased the will for ¢ictory.,
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Throughout the fli6ht I had a _teady assured _ontact

_ with the _arth, I heard the voicoo of my friends-spacemen,

o;

who communicated the necessary data.

And what a happy feeling I experienced, when at the •

_o end of the first day of my flight, when into orbit next to

me entered spaceship "Vostok-4"_ manned by my friend and,

_:r aS it being said now, space twin-brother Pavel Popovich.

_ We at once established a two-way radio-contact, inquired

about the health and washed each other happy flying.

It is difficult to convey, how good it is to fly

together in space, to feel a friend next to you. Cur flights

were going on exactly according to plan, which was developed

on Earth, as it is said, minute per minute. Each detail of

I!' the flight assignment was worked out and well prepared on
!

Earth. We worked according the principle : "Hard in t_aining -

easy in flight".
_j

~

Getting ready for the several-day8 space flight, I

realized, that I and Pavel Popovica, who was taking off the

next day, will have to answer _cie_tist6 to many vague questions,

:_. connected with the effect of space fliEht on human organism. I

assumed_ that I will feel discomfort, due to reaction of

vestibular apparatus to wei6htlessneG_. However neither ot

the first revolution, nor to the end of the four-day flight

no unpleasantness what ever frot_ the vestibular apparatus

_. was experienced by me or by Popovich. Moreover, conducting

Y

for the first time in _pace vestibular tests, 1 was very

careful, tried to implement all the preocribed turns of the
oo
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he_d, movements of eyes in exactly eavl_aged volum,, _ut
o

not feeling any unpleasant sonu_tion_ I be6an to increase

." the effect on ve£_tibular ap_._.tu_, making tens of times!

: quick turns of the head to either side, moved alon_ the

cabin in different directions, rotated around my longitudinal

°_,_ axis in free soaring - the result was just the same: no

unpleasantness whatever.

_ Pavel Romanovich was right, when hc _aid, that our

...._, vestibular apparatuses were "dampened". In pilots of space-

"" ships °'Vest.k-3" and "Vest.k-4" there w_re no vestibular

disorders throughout the flight. We did not _uffer also

_ _", from loss of a_petite. We took our meals exactly accordinE

to time-table.

_ The food was varied, it was selected in accordance

to our tests. _e always ate with appetite. Always before

breakfast and lunch we wished each other "_ood appetite",

_ spoke of what each like the best. He said, that he likes

• vobla (dried and salted roach). I said, that I am having

one now, although I did not have it.

. The water in spaceship was tasty - fresh, cool Moscow

water and I dr_nk it with mo_e pleasure than the various juices.

° I alway8 slept well. Six hours of sleep was quite

enough for me, but I had to m_ke _t upto eight 4n accordance

with the plan. It is interestin_, that the first night I woke

up about three times, the second, third and fourth night woke

il

' ii
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; u_ without the alarm clock _t 2 o'clock in the morning,

whereau I had to get up at 4 oIclocko I looked at the

time and went again to sleep. How well I could _leep.

_ : Interesting al_o is the fact, that I woke up regularly

at 4 oI¢lock. The _econd day at two minutes to four, the

third - exactly at four. I was surprised myself, that I
e.

.... could get up at fixed time without the alarm. But on the

°i! ' last - fourth d_y I overslept by ten e_inutes and instead

_I _ of being above our territory, I was above the North A_erica.

':i The observations were very interesting. From my

space rocket very clearly visible were the coast lines,

outlines of cities, specially at night due to illuminance.

• The boundaries could be determined of cities, main streets.

_!. Thunderstorms on Earth were clearly seen at night.

During our flight there was a full moon. The Moon

._. i_ very beautiful, just as we see it from the _srthl but

io!_i_,_ here it is clear, that the Moon is a sphere. When I saw

_o the Moon for the first time _i wa_ very happy, ae I had the

_i camera and wanted to photogra_h th_ Moon. The first time

• ._:::; I was in a hurry, but during the following days photographed

it several times. When we entered the shadow of Earth, the

,. Moon always gave us light. _ven at night with the lights off

the cabin was _o light, that even the instrument8 could be

, . distinguished.

- •" ...... : ' . ;'-_ .__./'_"_ .............................. • " --- ---'1
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I _aw the Orion constellation. All of you _re

probably familiar with it. It Is ch,_racteri_ied by a

belt of three stars. I told _avel Romanovich, that in

the right-hand porthole I can _eo Orion. And indeed_

_t the samn time he also saw the Orion constellation.

I had my time-table. I have been doing physical

exerciseJ. The_e were specially worked out on Earth

specially to keep up the muscle toaus. Cn the last, but

one day I exercised intensely, to get my organism fully

ready for overstrain.

The last revolution was most interesting. When

i _ all the systems of the spaceship, all the instruments

for descent were switched on, the heart felt lighted.

I was thinking, that after a while I will be on the Earth.

Q!-

i I told about it to Pavel Romanovich, informed him, that

everything is switched in and everything normal. Then

after six minutes he told me, that everything has beeno:

switched. At the end of the fourth day the distance
%.

_i between our spaceships was a six-minute flight. After

the brake motor was started and began operating, I felt

_ even happier. After the operation of the brake motor the

spaceship separated, and there began the descent itself.

I would like to describe this descent in detoil.

When the spaceship began its desceat, the overstrain was

_ : low. Further on they were increasing vigorously,

4 ;
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The moat interesting moment is, when the coating

begins to burn. First there is s llttle _molre (everythin_

can be soon through the porthole), then r_ flsmo of w,r£sus

,................................................-cblor# _nd by the way, not of the same color, l_ut Fed,

-_ orange, yellow, L:roen - different color_ of the flame.
n

_,: During the maximum overstrain Lhere £_ _ high compress;ion.

I expected these over-strains, knew, that _hey will be,

il on Earth we trained on the centrifuge. It seems to me,

that without the training it would have been more difficult.

It was because o_" that training, that I could stand all the

', : over-strains.

_,{o -

_ It is interesting, when the burning begins. Loud
o

crackling can be heard. One thinks, that a piece of coating

= will break off. But I know the construction of the ship

__ and should not have these doubts. I am tellin_ myself:

"Calmly, let it burn, there is normal descent".

_! When the overstrain begins to decrease there is a

_;o*: feeling as though one travels in _ cart along a bad road:

the shaking is intense. Then :_radually with the drop of
_,_:_'_i!!:

velocity the shaking also decreases, the overstrain begins

°_ to decrease. It is quite easy, when the pe_k of over-strain

is passed.

Th(:reafter I de_cendcd on par_ctmt_., _epar_ted £rom

fo. the ship, landed in the vicinity oi' K_rncand_. lh_ first

feeling is that one wants to kiss the 5round of our Motherl'_td.

?

,'.v 0
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,_' $icCo_rd__n_K to time table _e _orke,t, c_mduct_d

,,, ob_crvnt_o_%o and re_tod, i ,_unt confeuA], theft _]o_.piJ_t_

in the space io very ff_oo@. _othi,_ ppeG._o_ _,nywh_grf_

' there is no ,eed tO turn from si_(_ to side. ']i'r_, thin

lishtness_ connected with weit!jltloL_sness, ]_o m,ceooity
Dj

to make physical efforts may upecil'y ruduction _n the

" required mu_,¢le tonu;_ _,nd this is quite undesirable

:;: with return to Zarth. You see, after' the complete muscle

weakenim_ consideroble effort is required from the spacemen

: to withstand the over-strain, arisin_ with t!le entry into

atmospheret and for safe landin C. This is wh_* both my

' friend Pavsl i{omanovich and myself carried out with

_" pleasure the physical exercises, p.-escribed b_, the pro...-am.

This kept up not only the muscle tonus, but also the efficient)'.

: '_he successful implementation of the flight is as:_ured

by correspondin_ technical equipment. Yo_ cannot Eet far with

_ wish and enthusiasm alone. And althou_:h a lot has been said

about our space techniaue, I cannot svoid sayinE a few words

_; myself. There is an expression - "clever machines". Spvceship

is a very clever machine. And these clever machines were

created by our Goviet people. 4ith famili:_.-ity, masterinE

_o and usad.e of our space technique the f_elinc of pride and

admiFation for our scientist_, designers, engineer's, i'or our

_ ' workers, who create spaceships never le_veo us,

\

, ............... _................ F .......... .- ............._--
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i A spaceuhip iea concentrotion of everythinE advanced,

i new in the science and technique. In particular I would liko

to empha_ize, that our designers pay a lot of attention to

safety of th _ _ight. This is quite n_tural, as a man is the

i=__ most valuable thing in our country. Our flights have once
more convincingly shown, that ev,_ry system of the spacehip

operateu correctly. On the whole our spaceships assure

implementation of the most diverse tasks in space. One more

practical examination has been passed. The present flights

of "Vostok-3" and "Vostok-4" will enable our talented scientists

° and designers to construct even more perfect and powerful space-

ships, which will make it possible for our pilots cosmonauts

to resolve even more complex problems.

v

i o o With your permission this will conclude m_ narration.
%

_hank you for your attention.

The first Soviet group in space.

Address of the :{ero of Soviet Union tilot

Cosmonaut of USSR _..i. Popovich.

Dear comrades| Ladies and Gentlemen"

[

! It is a _reat pleasure to me, just a_ it was to my
. [

celestial brother Andr..an Grigor'evich, to tell you,

representatives of the pre_, about the first in the world

__o Croup flight of Soviet spaceships.
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We, the Soviet pilots cosmonauts, are had, that

the spaceships, on which we accomplished group flight,

_rs a wonderful creation of ¢,r 3oviet science and

technique.

?

We are also glad of the fact, that we have composed

:- _ in space the first 3oviet collective body.

You all know, that my friend Andriyan Grigor'evich

_ and myself, before becoming spacemen, were pilots. This

is quite natural, as the pilots in their training, knowledge,

health, endurance and other qualities are the most suitable

for the first flights on spaceships.

The construction of the wonderful ships and preparation

for the space flight were being implemented by a body of

scientists, engineers, technicians, workers, fliers, doctors

and other specialists. Their selfless labor assured the

success of our flight.

i It should not be thought, that the space flight was

a picnic for us. This is a unique job, involving quite a

lot of work and requiring excellent preparation and health.

_ Therefore, prior to the flight we had to do a lot of work

on the grsund. The fact should also be mentioned, that

: Andriyan Grigor'evich and I with our doubles had a lot more

time to prepare for the flight, than Yurii Alekseevich and

• Herman _tep_novich, and then we used their experience.

f

1
F _

iI
I
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We are glad, that the planned program of research
,.- #

.'" on spaceships "Yostok-3" and "Vostok-4" was completed in

full.

I was in space for 71 hours and could have continued

the flight, as I was feeling quite fit and the systems of

the spaceship operated faultlessly. But assignment is

assignment.

=_:_ In space I did everything just as on the ground:

i_i_. worked, as provided by the flight program, enjoyed my meals,

_ carried out physical exercises, slept soundly without any
i

i; dreams.

i

ii My opinion regarding the joint flight of two spaceships

is the same as of my friend. Each one of us felt the other

at the elbow. This gave one a happier feeling and the work

progressed better,

Some gentlemen byond the ocean attempted tc deny our

flight and demand proof, that we actually have accomplished

this flight into space. What can be said to these people?

Takeoff into space, gentlemen, follow us, catch up with us

to see, how the Soviet spaceships fly.

,_: It goes without saying, that flying two together in

: space is more cheerful than alone. /

Imegine, how glad I was, when after entering an orbit

I could hear in the earphones:

!
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"Hawk, Hawk, I Sagle, can hear you _learly. H,>w are you?

. Out". I was so happy I forgot all the rules uf communication

C . and said: "Andryusha, can hear you clearly, I feel fit. Can

see you".
i ,

i Knowing, where the spaceship "Vostok-3" should be in

relation to me, I after insertion into orbit watched it t

i which appeared as somethin_ in the shape of a small Moon.[
! •

We maintained regular contact. Andriyan Grigor°evich

_ . transmitted to me by radio his experience, since some details

! of the flight he has already implemented during the first day.

i* For instance, he informed me, that he already has been out of

the harness and freely floated in the cabin. I have also done

it successfully. And what a feeling I experienced! I weighed

i, nothing, you understand, could freely move along the cabin0

i_.: rotate around my axis. I felt wonderful.

:i During the flight we spoke to each other about the way

we felt, exchanged opinions and impressions about everything

we've seen in the space, and even, as you know 0 sang in duet

our favourite song: "The space maps are filled into the case...".

:' Looking at the B_rth we could cleverly _ee towns, rivers,

, mountains, shipJt etc. '

The continent_ are cle_,rly distinguishable. From

different colors and outlines it is pos6ible to _udge above

• which continent we are flying_ where is the shore line. The

! o

i _ _ .............. _r_...... J L_._ 1
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islands are framed in a halo, resemblin_ the color of

i emeralds. All the islands are clearly seen from space,

i just as the rivers and roads, Our planet is altogether "

p very beautiful. It is pale blue, wonderful horizoa_ open

i " out, specially with the entry into and exit from the shadow.

i Andriyan Grigor'evich have said, how the Moon

impressed us. We were lucky in that it was a full moon.

! Therefore we could see our satellite in all its beauty.

i_: During the flight I had to carry out many scientific

i _" experiments. In particular, I can speak of the behavior of

_i water in space. On Earth if the flask is filled with water

_o_ not up to the edge, ??art of vessel will be filled with water,
i_o,

_o part with air. In space it is different - the water is at

L the top and at the bottom, whereas the air is in the middle

i in the shape of a sphere. And it is like that all the time.

It can be shaken, but again it will gather in the centre into

the same sphere.

During the flight I often observed luminescent particles,

!° which flew very smoothly past the ship. These particles were

observed also by Gagarin and 2itov. These particles are the
i

usual waste products of the engine.

Andriyan Grigor'evich ha_ mentioned, that we did not

_!: suffer from loss of appetite in space. The specially prepared

food consisted of natural products, packed into tubes and plastic

bags. The food was delicious and our individual ta_te_ were

taken into account. With this ration one won't perish even

_.,': on the Moon.
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_ . _xcellent condition_ were cre_ted in "Vostok'8" cabin.

Air-conditionin_ system provides microclimate the same a_ on

i the sea-coasts pure air, normal pressure and humidity. The

temperature in the cabin could be adjusted as desired, These
i

conditions made it possible to carry out the flight assignment

without drop in efficiency throughout the whole flight. We

_ were feeling quite fit in the space and cheerful every minute. ,

_': It was pleasant to realize, that our space trips have_

' scratched out the pessimistic assumptions of some Western

scientists, that a man cannot exist for more than 24 hours in

•< space and that the prolonged weightlessness could prove to be

' the unsurmountable barrier to the mastering of space by a man.

In their opinion the spacemen could only be tho._e persons, in

whom the vestibular apparatus is destroyed by operation or any

.i". other means. Our _roup flight has given a positive answer to

• the question, as to whether a man can exist and work in space

_"_ for several days.

. _ _e are firmly convinced, that a time will come, when

oi the scientists, desi_ner_, spacemen of different countrieu
i

will _oin their efforts. This will permit to resolve problems,

-o_ which are now only a dream. There is no need to say, that the

_" sooner this time will come, the better it will be for all the

natlon8 of the Earth.

What c_n be _aid about s manse work in Gpace?

" : ,_ .... _ _ . I ........ 1, _ - I ' i ''': ....
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Our many-d_-/s f3,ights hove shown, that n man'-_

efficiency on a spaceship ia not lower 0 th:,n on e plane.

,, A man in space can work successfully, control the aystom_

aboard the spaceship. These flights have shown, that a

_, man aboard a spaceship can fully add efficiently work.

' Data of our ,_roul,_pace flight are being now

'_. correlated. After the flight we feel fit and ready to

carry out new assignments.

:' Thank you for yeur attention.

j_ "Pravda", 22 August 1962.

_:; TI_ FIRST IN THE WORLD GXOUI' FLIG:I'2I[_ SPACE. (Main results).
° i'.

r I. The tasks and Program of prolonged, group flight.

The first in history man-in-space flight of Yu. A.

Gagarin on sp-_:;eship "Vostok" on the 12th of April 1961

_ was the first experience of a man's direct penetration into

'. space. Data, obtain_:d during this flight, in spite of its

; short duration, permitted to make a number of import_nt

: conclusions regardAng the man's capacity to endure normally

o 'i_,

o_: conditions of space flight, conditions of orbit_:l inaertion

and return to e;_'rthaurf_ce: v_luable inform_tion w_s obtained

on per£ormance of the ship'_ coast,ruction _nd oi" the whole

;_ complex of systems and instrumcnt,_ sboard and on the _:round.
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i-
, _'oaitive reault_ o_ thi_ flight made i L por_aiblo

i "/

" to begin preF, r_tiona for the l_ext _'_tet on the way of

i °: a man's conquering of the outer apace - preparation of

i :' a 24-hour flight into space. This flight was accomplished

. by the second Soviet spaceman H.,_..Ti,tov on spaceship

i "gostok-2" on the 6-7 of _ugust 1961. During the 25-hour

= flight H.S. Titov completed 17 revolutions around the Earth

o

i and safely returned to the Earth. The prolonged weightle_sneus,
i . ,

orbital insertion and descent did not affect the health state

_ ;i of the spaceman. During the whole flight he retained his

efficiency and felt fit. Only some disorders were noted

! 0,:, in vestibular apparatus of the spaceman.

: From the analysis of these disorders it was assumed,

L "_:

V that reactions of human organism to flight conditions are

o determined mainly by the physiological system of space

: analyzers (vestibular, visual, motor, etc.) 'he. . obtained

: o,,: data indicated, that in conditions of weightlessness dis-

_ turbances were possible in the interaction of space analyzers

_; and changes in the sensitivity threshold of vestibular

i ii apparatus. And this in turn may result in the fact, that

_ : even insignificant in intensity vestibular stimulus may

__ induce symptoms, resembling sea-sickness.

In the next flights it was going to be elucidr_ted_

! whether the noted departures _re the result of certain

o conditions of a given flight, or the result of individual

characteristics of the _pacemsn'_ organism. Of groat practicalL
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',' intcrost was the que,'_tioa:,bout the un_voidability of

these manifest:,tion_ with prolon_ed wsightles_neus.

:_' From thi_ point o£ view it was very impo_tant

::,, to have the flight carried ou_ simultaneously by two

,i spacemen, This would enable to compare the effect of
/o'

similar conditions on different human orl.;anisms.

-', The results of the first flights of Soviet spacemen,

_: positive data on the construction of their spaceship and

? performance of the set of instruments, obtained in these

i_i.
:.!; flights, enabled to _ake a new important step in space

=:_ research - prolonged group flight of two _oviet pilots

cosmonauts on two spaceships.
.... c_

o In this flight it was planned to conduct investigations

:. and experiments, required for resolving a number of new

_? medico-biological and technical problems.

oi:

i_ The most important problems in the sphere of the
oi::

_ medico-biological investigation in this flight were the

o • following:

- possibility of considerably increasing the duration

of manned space flight;
Q

ii - effect of prolonL:ed spa_t_ flight and specially of

weit;htl_sneus on the main physiolo_icalt functions of :_man,

peculio_ities in the _aily periodocity of phyoiolot:ic_l

!_ processes of human orf;anism i. Lnis kind of fli_;ht.

_;,o:,- , ....' _ _' ....., .I. : ' i : ...... l : .... ' t "_-........) ' .... . :I__,
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_ . The mo:_t iml)ortant techz_olo_ical problem_; _et ';or

"_' this flight were the following:

b ,

- checking und operating.2'space_hipu "r_o_;tok"i_

conditioau of prolon6ed flight;

. - ope;'atinc,complex for the orbitul insertion of

the second spaceship in immediate vicinity of the earlier

1

:;_ orbiting first ship;

°i.,:"'- - practical checking of the possible establishment

o_i of direct radio-communication between the two spaceships

3. during their flight at different distances from each other:

• j

_Q - working out complex for the ground control of

i,_ sever_l spaceships in near-by orbits.
o/

_= .?.

Resolution of these problems is of great _ignificance
i'I_'/

_3_ : for further development of the space and rocket technique.

There was also a number of other tasks" carr>in E

......_ i' out by spacemen individual experiments during the flight,

_ biological experiments, obserw_Ltions of adjacent spaceship,

checking of the spaceship's equipment in flight, checking

: of communic:._.tion,orie_,tution systems, etc.

'_he preparation f_r the flight and working out of the

' i flight progr:._*,wure ba,_ed on thuse problems.

• :

__

.................... -.,-_ _o ' ...... o _............,TI..............................................41cJ .........._ • " % . , '•, _' " ................-- ? _ -_
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: _ho in_trument_ al_d conBtruetion oi the _pa_enh_!)n

were additionnlly worked over to ensure the possibility of

the group flight, enhancing _omfort in the _p_ce c_bin and

_; improving the individual equipment of the spacemen.

" The flight progrum envisaged in:__ertionof _paceships

into orbit at an interval of one day. Moreover both the

spaceships had to takeoff from the same launching pad.

_'_:_' Takeoff time of the _eeond spaceship had to be fixed with

_' an estimate of the actual orbital parameters of the first
,J

spaceship, so that after the insertion the second spaceship

would be in the immediate vicinity of the first one.

The group flight was planned for three days. The ,

landing was to "be in Kazakhstan. With normal flight according

i_i _. to program the landing was to be automatic on command from ,

the Earth.

o

• _i

........ In case of the spacem_n not feeling well or departures

in operation of the instruments the possibility was provided

......:!: • for emergency landing during any period with the use of

,_. automatics or hand control if the spaceman wishes.
o_ _

,i,,.... The flight program determined also the working order

of the ground complex of control, measurements and communication

o i during the flight of the spaceships.

. The flights assignment_ to spacemen were composed in

_, accordance with the program and the objects of the flight.

• The following ta_ks were set to spacemen in flight:

000000"10-TSC'I "1
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a. To get int_ contact on ultrashort channel of

radlo-telephone system with ground centre_ on th_ territory

of the _oviet Union. To contact Earth on mhort-wave channel

• once every hour, except during the time, allotted for re._t.

To contact the adjacent spaceship every half on hour, cal_in£

each other by turns, i_eceive ground transmission by means

/ of broadcasting rpceiver.

b. To carry out regularly psychological, physiolocical

o:: and vestibular tests, conduct medical checking of one self

- (pulse, respiration rate, endurability of ,,oises, vibrations,

.... overstrain, weightlessness, appetite, efficiency, sleep). To

• evaluate the convinience of sanitary equipment and hygienic

i, conditions in the cabin (illumination, purity of air, temperature,

humidity). To estimate any peculiarity in taking food and its

,o.,. quality.
J

.;: c. To orient the spaceship by means of manual control

in order to observe the adjacent spaceship, Earth surface,

o celestial bodies, etc. To appraise the convenience of using

,: manual control and its effectivity.

_: " -' d. To carry on observ_tion_ through the portholes

directly and by mean_ of binoculars. To observe the Z:rth

0 surface, horizon, specially with the entry into and e_it out

of the sh_dow, the i'o_,nand the stur_. To observe ,_ muci_ _c;

.... possible the adjuceilt space:_hip. 20 conduct fillain_ t|rough

'_ the porthole:;, _3electiil_,oubjcctu :ind ti _c of filmin_i _,t the

' discretion of the _p_celi,on. fo coltduct _iiming inside the c:_Sin

by means of a 81;ecinl cinecamcra.
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e. In the caae of the sl_aceman i'eelJa_ well to
i
! get released from the harness on the 4th re_ol_t£o_ of the
i

flrot day and on necond revolutions o,_ the followin, drays;

: :_nd to freely float in the cabi** for 50-60 mJnuto_ ,..:_Leh

ti,;_e. In thi. case the convenience h_d to t,,.e_;titated
,n

. .. of being in the _tate of "free floating", 2os._iibi2ity ;,nd

;) que_lity of ori_:nt_z_ion in OpaCO, i,ooe with the ue:_keiled
i,

: muscles, convenience of shifting.,around the crJbin, etc.

; i

":, f. 20 regulate atmosphere parameters in _.he cabin,
i ....

i " to control performance of equipment.
!

g. To conduct biological experimenta.

.J,

;'"' h. To take meals during the flight four times a

i°;'i.i day: breakfast - at 5-6 a.m. (_4oscow time), second breakfast -

i ___e at 8-9 a.m., lunch at 14-15 hrs and dinner - ,_t 20-21 hrs.

'- i. The results of observotions and implementationr

o" of the flight program to be recorded in log book and by

...... means of tape-recorder.

} o/. In case of il]neds to inform immediately flight control.

_ The above-stated facts show, thot the flight asuignmenta
i o'

oi o
;,' envisaged a quite strenous program of the spaceman's work in

; o.' flight.

. o The accomplishm_:nt of the 6roup flihht required

o.. resolution of some new technical and or_:anis_tional pr,;Olems.

l'h e :ae included:

i : 1
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fJP_i)r_l_ntic_n c,__ ttb:_ wh. ic- t£round coj_iplo_:. _r

flii_'ii.tOoiltFo;t_ror.itil_.-;""'"

";' trajee•tory control _ tole_ilOi;ricm+,_,,iu),emoiitc,t _,c,dlo:
/l!

tolei_hono eommullic_,t._onwi!;llopc_cemcni rooop%ion of

TV picture/i fr,>i_i aboard tho :;t._Coiil'li|,Ul

1I

:w, - preparation O_' toO_illlOrt;L mO_n:, find per_olinel

for _i,,lultaneouu and quick proceo_'int:of :_:IIr_,ccive,i
',L

:;' informatioi,i
'%

'-";_ - or_anisation and prepar___tion of .service for the

•,_" search ayid evacuation of sy.acemen in the c,_,_e of th._.ir

: "" ].undint;in non-e_timated areal

' - organization of service and preparation of m,,an,';

+.'orthe foreGastili_ and quick control of radiation at

_-,_, flight altitudes of the spaoeshipsl

beik.

!_i_!,' - or_.aniv.ation of continuous medical checkin6 of

:._ the spacemenis condition in Stoup flight on the ba:-_isof

_ 'o all the information, received on coi:imunication, telemetry
[

and television channels.

_-_

_'°L.

_, All these problems were successfully resolved durin{_

the preparation and implementation of the ,lroup 61:'ace fli_.,ht.

:: II Conotruction _,i of tht, s_oce_hip_.
i, n '

" 'fhe _pace_hips "VomtoK-5 'i:.lld"qostok-4" ,:_re contro_l:sb],+'

: spacecrafts, lDoch spacecraft considers of hermetic ,;:_,biavl]th

the spaceman_ instrument co_.l):_,_rtmei__t___! l)rakin£:motor covlp;,_rtment.

,.' '-.....' ' 7 _- .7;77': _.... ' , .... .l.: " " " {,,, >c A , l ..... I"+#'_''$" '_ rfi ........ i ...... 311'1 il II " II Illl Ill I I Illl _ --i
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The cabin on the outside has a special thermal insulation,

_rotecting it from high tempereture in descent trajectory.

!-_ The _hell of the cabin has three portholes, through

t:_ • which the _paceman can conduct observations. The portholes
!"

are provided with heat-resistant glass and protective shutter_,

i . '_ which can be closed and opened both by electric drive and manually.

Arranged in the space cabin are the life support system,

; supply of food _nd water, control equipment, part of radio-
o

[

_ o,., equipment, _V cameras, binoculars, cinecnmera, spaceman's seat.

,_ The instrument compartment contains radio equipment,

°° control instruments, thermal control systera.

i

i 2'_ During the flight the spaceman, dressed into space

_g. suit, i_ in the ejection _eat. During the descent from or it

_ the space man can either land in the cabin, or get ejected at

_o low altitude and land :_epar_tely from the spacecraft on par:.,chute.
, _-

i ::_,. Landing on p-:,r_cimteh_ a num_,er of advantages, when it is on

i _o land, where the landing, condition_ could be complic:_:ted by

i o topography, wind, etc. Therfore in grou? flight, just ar_ in

=:=t 8° ,"

'.o:_.. the flight of spaceship "Voatok-2" the pou_iLility w:_ _r vide(i.

i_:o_. If the spec_:_:_,n,;iahed, _r l:,ncii:,sepa-ately fro_,,the spuceship.

i .:_< It should, however, be mentioned, ti_t in all the flights (including

...._ :! the last 6,ruup flight) tht,lalldint :;stu:;_of "i,e space.hi I,_l:Jo

' oper:_ted normsil2, and the ships were l_:niinC oaf el3'.

o "............., ........C _ III ..... '
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i •- Usuuiky _urin_; the fli_;ht the apuceman is fixed in

the ae_t by me_,ns of a h_Lrness. In the preparation for

i _roup fli_ht the harness was adjusted in a way to enable

i-:' the spaceman to le.ve the se_t for exi:erimenta in free

fleatin:: in th,._ cabin.

L i'he space suit is ventilated by the cabii: sir. In

case of ¢_bin's dehermet_z,_tion there should be automatic

, .. hermetization of the space suit. The supply of oxygen to

i • the spaceman and ventilation in thia case _-_ould have been

froln reuerves of compressed oxycen and air available on

board, l'he supply of oxycen and air _ive a chance to the

_ ' spaceman in the case o_' the cabin's 6ehermetization to _et

in contact with the Narth, to decide on what is to be done,
:_'

_. to select the i:lace :.'or_an zn L and to descend. The con-

i struction of space .-:uit",,_as:_dditien,=il'_ worked on with

_: ti_e object of inc_eaai:t:; corgioft.

_'he .equiF_ient _'ov m_,.nu:_l control o,_" flight and de_cent

enables ti_e u_)acer_an to orien_ the _,_ceship hlm_elf _nd to

io it_a._l_,_,:n__ :ccordi_, to his eun diocre_ion_ i:_ndin£ of _uce-

s:_ii__n :,n a,'e_,<,_"hiu own selection.

The automatic orientation system assures a certain

-:- attitude of the spaceahip nnd au_<,matic pro,_ r:,med imi_lemcntr,.uion

o_" all the OlOur_:tion_ _'io_' to ._;_itchill,:of br_k__n_: motor.
,:

i_ me,let for chin in, m:_;:nitu)e :_nd dire:tion of ve]ocit 5,i

}_i wih._l the oij{;ct ol t__,ll_3ferri[li8i,ace:;.hi];fro::, t,¢ ¢,-kit to
{
t

[ '- ' _ °' ,, ., _:" -:::, ' ' . ,t _ , _ ,. __
i
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4c:_._cent truje_tory. The cut-iu of br_.ki_, motor oould

be ;_utom_tic (with ti_e u_e of _,utom:,tic l:,ndin(; control),

and manual by the spaceman with the helIJ of control member_,

fitted on the control board in the s,wace cabiI_.

" Radio e,luipment of the spaceships i_ meant for a

two-way radio-tele_hune and telegraph communication between

spaceman in a short-wave band t two-_,;ay radio-telephone and

i radio-teie_r-nph co[,imunication of both the spaceships with

ground st_,tion_ in short-wave and ultra-short wave band,

- radio measurement_ of the ovbit_l parameters, transmission

to _arth of telemetric information, as well as TV picures

/' from aboat'd the spaces,hips.

. The space cabin contains also a tape-recorder and

: ' receiver for broadcasting programs.

: Air-conditioninL; system _as used for maintaining gas

composition and humidity of air in the cabin. Thermal control

system maintained normal temperature and pressure.

In order to increase the volume of inform:_tion on the

st:_te of the spaceman during, the flight additional equipmunt

was carried on the spaceships for measuring electric conductivity

of the skin, cerebral bio-currents and movements of eyes." There

were also dosimeters for measuring radiation and individual

dosime ters.
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! III. Control and measurements in _rou_ flight.

_'or measurements of orbital parameters, reception

and recording of telemetric and television information,

provision of two-way radio communic_tion and control, a

ground complex was used, equipped with radio eids. The

network of the observation stations of the complex is

_ : disgosed on the territory of the Soviet Union in a way,

! : that it enables to carry out measur..ents and maintain
i

contact with the spacecrafts at a maximum possible number

of revolutions, which passed through the territory of the

_ o Soviet Union.

_ Radar stations provided for the measurements ofi
_ orbital parameters of both the spaceships, when the latter

were in the "radio-visibility" zone of the stations. By
i

means of special computers the obtained information was

converted into binary code, ageraged , tied to astronomical

_ time and automatically issued into communication lines.

- :: By means of input devices at co_::putinI,_centres these data

_ _ were punched on punch-cards and put into digital computers.

i < Processing of infor,:ation received from radar stations was

!o:. implemented at Coordination centre. It assured estimate of

i_ the actual orbital parameters oi" the spaceships, forecast
L

their oPhitinr: several revolutiono ahead and prepared target

indication for ground stations To elimin_te possible errors

in estimate the mathematical processing; of incomint: inform::,tion

was implemented on several computers in parallel. The correctness

i
i _ of obtained results was checked by statistical analysis mcthodo.

!,
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- Tile rad£o-telemeterin_ _, _t:_tion_ received and recorded

tele._etric inform_tion transmitted from aboard the ot,ace_hip_..,

Telelaetric information included physiological data of the

spaceman; temperature, pressure, humidity and compo_ition of

air in the cabins; data, characterizin_ the state of the

outer space, data on performance of systems and equipment of

_' the spaceships, etc. Signals, carrying telemetric information

were recorded, then decoded by means of special devices and

analyzed.

_°_ Radio-television stations received and recorded pitt,ares

of spacemen and individual elements of space cabins. For the

. _ first time in the world pictures of the spacemen were broadcasted

_ by the Noscow telecentres and then by Intervision and _urovision.

,0 Ground radio-station_ of the complex provided two-way

-o, radio-cotmnunication of the spacemen with Earth. The tasks of

.... the 5round complex included also the takeoff moment determin: tion

of the second spacecraft. _n accordance with the orbital

i o,- parameters of "Vostok-3" the coordin:_tion centre determined the

takeoff time of "Vo_tok-4" on the estimate of inserting, it in

the immediate vicinity of the first spaceship. And at the

,:i indicated time "Vostok-4" took off frora the same launchin 6 pad t

• After o:bital insertion "Vo_3tok-4" was found to be, accordinc

0.2 km from "Vostok-_".,_ to confirmed data, at a distance of " '

:: In the c_se of the spacesh _s landin C in non-estimated

area a special oervic¢ _las or_ani_cd for the search and reJcui1_6
[

t_e spacemen.
[

o

,, _ o
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'_.'oaimplif_ this problem :_bourd the sp_e_,ships, ;,nd

ulso with space,ion were special be_rith_;transr,_itters,

,, operatini; in short and ultrashort-wave bands. They were

switched on after the landinp_'.
o

'_he composition of _Sround service included a network

. /

of direction findin_ points. The_, i_sued coordinates of
_o

spaceships durin_ their descent and coordinates of the

" spacemen immediately on their landin_ to the search and

o_ rescae service. _'his service had at its com_iaA'Ida large

= number of planes and helicopters, equipped with direction

findin_ receivers and means for communication. Also sea-going

_ _' ships_ etc.

;_.... IV. Radio and TV communication with "Vostok-_" and "Yostok-4"Q_ , ,,

l'he spaceships "Vostok-3" and "Vostok-4" carried a set

_. of radio-equii,mt_nt for communication, based on the previously

tested equipment of "Vo_tok" and "Vostok-2". 'i'heset was

o.

composed of three two-w=_y radio-telephone lines - two in 3herr

°= wave b_nd and one in ultra-short. _eside_ this the:re were on

board tape-recorders, broadcastin_ receiver with medium and

! short wave b_nds, l'he tra_s=itters had :_uartz frequency stability.

. The receiv _,_ on board wore constructed on superh,,terodyne

: Ci_'cuit with double f_equency conversion and quc,rtz stab_llzation.

They opurate ful.!.L_on semiconductors. I_ower, co_,_umed by these

_. receivers is 6_o low, that it would not be enough for a bulb of

• _,ock,,ttorch. i'h,,_en_itivity o rezeiv,_r_ correu?onds to the
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_. : '*-'he tape-recorder on bo:_:rd ia provided for the

_°::" spaceman'_ o convenience with autom',tic start, due to whicil

the tape-recorder begins to operate, as soon as the

spaceman begins to talk. On completion of taking the recordi_IC

automatically stops. The tape-recorder may also be

controlled manually by means of a switch on control panel.

_: Indicator of recording is a minute neon bulb, which

=°._!; blinks in tact with the spaceman's talking and shown, that
o_,

:_{: device is operatixAg normally. When on command from Earth
2:
o_ the tape-recorde_" operates in accelerated reproduction, the

: bulb begins to blink correspondingly faster_ signalling to

,,_ spaceman, that the tape-recorder is operating automatically.

:: With the need to transmit at this time any urgent message

_:_ tile spaceman can do it by pressin_ of a special key on the

• control board - during the transmission of the massage the
il

_ tape-recorder will stop and at the end of the talk will
--$ .

"?_: automatically resume the reading.

=° : On spaceships "Vostol¢-3" and "Vostok-4" the spaceman

° ::" could also use Morse key on all the communication transmitter_

]/_ and on telemetric trnsmitter "5i_Tnsl", in which case o special

: device automatically disconnected transmission of telemetry

_nd at the end of operation _sith the key again connected

"Signal" and telemetric transmitters.

" For radio-communication between the shipc it was decided

_/ to use one of the short-wave bands.
<.

O0000010-TSDO8
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L_ " _tadio-co_,muaicatio_ between the spaceshipc wa_ very
a

: _: stable _,nd clear at all distances, startint; from 6.5 km

(minimum aiatanco between them) ,and upto m_ximum, which ,',t

the end of the flight wa_ about 3 thousand km.

, ,. Simultaneous flight of the two spaceships has set

_°:_: new problems in or6anisinc and conducting communi'cation.

i !!" It required enormous work to accompllah transmission from "

_ ,: the Earth to spaceship and reception of the spacemen's

!:! transmission from any point on the territory of the Soviet
i /"

i:i • Union through the ultra short-wave station, which has the

:i contact at the given time with the spaceship. This enabled

._ to converse with the spacemen from one point throuchout their[-

i<_. flight above the USSR territory, so that quite often the two-

•_ ',_ way conversation with spacemen on ultra short-wave were

• :_ conducted oy operator, who was at a distance of severs?

.... thousand km from them.

! '."heground _hort-wave transceivin?; centres are composite

_ i: modern erection_ witi_ multi-kilowatt transr_itters, a gre_t

o number of directed antennas and scores of main receivers.

i '

: / All convers-tions were recorded on tape-recorders.

_° : Messages aboard were trunsmitted throug;h radio-centre, _,_hich
[ ,

;_saured optin]um p;,a;vq"eo_ r_,dio-waves in accorance ".,_ith

°k. iom,,_,,heric l'orecaut._i. A,.ception of mesu_,ge_ fro_. _,_......_ce_,,',iI,::_

conduct od sirault:n_eou:31]'_y :_number _,f _':_,_ie-cen[re::with the

"D

• use of [,owe-fel dlrecti<'u;_l ante,,n_,s, chcinged-over acc_.,rding

¢1

.... " _ .....-. ..!...........:.........._ -- -i _ _ i

00000010-TSD09



' L 1 ii i _ I I o , i

- 901 -

to target indication_, c ntinuously incomini: at radio-centr_

from coordination centre. All this required very efficient

'_°" and quick work of receivinc and transmittin_ _hort-w,_ve_ of

radio-c entre.

' Communication on sb_rt-wave band was very succe_Gful

o_: both on the main "_arth-spaceship-_arth" radio-line_, and in

_:_ listenin_ on V.arth to r:._dio-line "_pace_Jlip-.si>acesiiip". _aximur.'.

_oi!i_ distance of communication was ul0to 12-20 thouz._nd ku, whereas

ii:;<' distance, exceedinl_ 10 thousand kin, wag quite usual.

," The prolonged flight program enabled the spacemen to

leave their seat and free float in the cabin. In this case tl_e_

&ould not use the microphone:_ and telephones of the space suit,

i

/ which became iisconnected. The_ had to co,:duct radio-communication

b_ m_:ans of a spec%al system of the cabin's loudspeakers and

[ microphones. This system was arran/ed in a _ay, that with the

.... spaceman bein 6 at any :oint of ti,e cabin the _udibility of

' ;'i,/. transmissions from the _arth end the loudness of his transmisoion_

°° _. remained practicall_ invariable.

The si_acemen st'ten listened to broadcasting. _ro_r_ims,

_°_'- es'_eci_lly durin_ the rest time, which used to f_lly, inv:_ri_ble,

o at the southern hemisphere. <fhere was _ood audibilit_ and a

lot of static _-_beia_ received. The interestin[ f_ct i_, th:_t

the spacemen received a number of broadc_stinc _tation,_ in

200-_00 metres medium-wave bands.

O0000010-TSDIO
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Tim considerable, duration el' the fli_ht t_nd inten:_ity

.... . o$ the radio-exchan_;e of s_aeemen with the ,,;_rth en:,bled to
[ .-,

_ _: accumulate _n e_ceptional!y value-Able d_nta on the p_m_e of

radio-waves and organization of radio-coramunication _imu]t;Jneou:-ly

: :-::>

with two spaceship;;. This will pe:'_,it in future to pl(_n an

even more perfect oquipm_:nt fop zadio-comr, uxtication with the

ii _ nextspaceohips and to ensure or_niz:_tion of contact with any
!

number o£ spaceships in fkight

:°" In _roup flight of "Vo_tok-5" and "Vostok-4" the problem

o:2I: wa_ of direct transmission of picutres from aboard the spaceships

for millions of viewers of the central 2V system of the &evict

i:_: o . Union and Intervision and Eurovision systems•

Technically thi_ difficult problem _as resolved in the

'_ following way. i:=ch si:,aceship carried t':_o?V cu_era.3. 6ne
i.......<

.... provided a large-scale picture in face, the other - smalle" -

i _"{

_ -.,i !:o.' in profile, This _lection o_:-_ics and arrancement of TV

_ cameras made it possible to obtain the most complete information

on the state of the spacemen.

o

o:!, The '2V cameras were made on vidicon television pickup

i tubes and were of swall dimension, low weii_ht and eners_"

! /°:_" consumption, but of high stability, providing for many-days

: high quality performance without any adjustments.

• q_['

_: The 'f_ si_n,:!l wus fed into i_owerfu! t_'an_mitt_,r and

i throui_h the ship's :_ntenna-feeder syste_n was tr;q_s_ittefl to

° r_,cel,tion _,oints on the ground. In o cder to imi,vove the [_o_,_er

, ". -. conditions of radio-line with minimum weight of the set ;,nd

low power co_sumptio_, the porameters of the TV -_,_otem".'shi_-ge_rth"

' ° _° _ 0O00010-TSDIO 1
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were _e_ccLed ver_, rrmch differof_t fPof._i ;;t:,_r_,1:_rd}_:_raf_ot_rc;.

i'i_enumber of _£cturc_ w_,o reduced tc 1,_) per ::_ec_o_d, number

,_. of lines - to 400 in :, _,icture with pro)_res/;ive _;c'Jn_:in_.

_'hi_ cn_urod narrowirJ,;of the vi,}eo_i_mll _pcctrun to f;O0

o_, i_cl0sin_te_,d of 6-0.5 l_c_-__ith sU._nd;,rd};ar:_m,_'ter_.

ao,

Th_ reception on the _:_rth _a_ b_"m_;:._;tuoF hibh-

_. sensitivity eeceiv,_r_ _u_,_ ante_n_, erection_ with rel:,tiveiy

_i;_h effective area. at the ccceftiolt utotion_ the licture&

'_. were recorded _.nd viev#ed on video-checki:b_ devices. I_Ltu:v_l_s

• pictures received in this _*_.:y',';u_'c,_ot t_ui_c.ble for direct

_._. tr_tsmi36ion in bro_.dc_:_tln_::_ twork. To resolve this p_ob]em

!" the reception station_ had equipment transforminE pictures

_[ilJg_i' from aboard the spaceship) into st_nd._rd form.

...... From reception centres the _.ransformed pictures were

° transmitted alon, the radio-rela_, ,_nd e._ble line:_ tu I-,oscow

--,b

o 'ili! television centre and hence ix_ tLe u_u_*_! ',;_'_' ';_ere tran_!ated

:: within the 3oviet Union, _,,_d into, :;ccrc_ of countl'iec_ abro:,d.

2}tus, for th. iiz':;L ti_:_,'thc muiti-mi!!iozl _(_'ie_,ce

• of earth vie:;ers had tlt,.; po.5_i.:iiitj'to obuerve directly the

"_ip'_ce _eek-da$-s" o1' ou_' hero-_p'__cemeh ,tztdri$:_tt _ikol_Jev _,nd

}ave.I_ Popevich, '.o ._._e,"x;itl_ thei_" o_,_ cyec, the ph(,aomen_ of

_ "IJO rLLiOi tO ')weici_tleosnesu, ,._ I>a lndirectl_ in this t,,':_;dio,,e

experiment.
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TiL,, o££ect _f itermtr,',tin_: rr,-_i,_ti.n i_ on,_ oi" th_ u;-_ii-_

factoru, determinin,: the po,=_ibi)ity and dur..',.tion of :;},,,ce

_! flidht in :_ certrLin orbit.

..: In flil;_,L_ the _p_ceman i_ ,3ubj_eted to irradi:.,tion by

• 0

:r" cosmic cayt;_ incomzn' from the dei)ths of _ala_y and from the

..;.. aun_ r_s -.Jellaa by electronc :and [rotom of the radi_,.tionbe]t._.

: /. Usually the doze of r_._Oiation by e_s_;_ie ray_ in the

'.'icinity of the _arth beyond Lito atrno:_t_here i_ comparatively

" . low - it exceeds only hundred times the cosmic i:,ack-t,round at
b:

the sea level and v_ries from _.5 to 15 r,,_',_a _er da_,

dependin C on the latitude of the spacemen's position. 2his

-:."_ radiation intensity is not above the toler_nce li_it as fixed
p,

'.;, for per_ons, continuously workin_ with ionizing radiation.

• !' 2he si)aceman during.: the _'" v ._ ,'x__;,t i.'; :f:ected alao by the<

-r ... rays of ti_e radiation beita_ of the _arth, consistin C of char_ed

°: particles, captured by the _arth's ma['netic field. Getting of
o £ "

': spaceship into some of the re_;ion_; of the_;e oeits, sl,eci_lly

into central _reus _t an _-,ititudeof 1000 km in the vicinity

' of equator, is i. _ome conditions very dan_erous, due to hich

_o, irr',diation of t_,e cabin ",nd the spaceman.

.....:' The fli_;ht _ath 07 upaceshipa "" _" ," 4"

were uelected _ueh that the rays of the _:_rth '_, r_di_tio_ t,e!to

eoml:.O_edonly a small part of the tot:_l doz_e, which the _p_eemun

,.,

000000] 0-TSD] 3



I 1

°: i i

- 905 -

_. could ilat. Lo'_-:erboundarie,_ inve_-;ti,:._ti_:_of th;_ _a-_th'_-_
u

r_n4i':_tion_belt,;! eonductP.d by ,,_oviot sCi_*Li';t_ iJ_ i']i]O _JlL

])e _pneo_hipn of "Vo_tok" hr, ve ,_hown, t,hr, t in fii _, _,,tt,, nt

' ;_t_tU_Je{; IbJO-_{-}km the rl_di:_tionLe_Lt; t_f'O l'it_r_'i]_,_t,,uehml,

rin[i the ,_verr_cedo_e igi the pil.ot°_;¢_lbii_ CC_lfll,rJ_%0_'; Li|$]J

'i'i, 8 milliard par d C/.'Phis i', not J:,:n,,_rou'_for health.

':'. liowevee :;ometimos the inten-;it_ of cocmic ray_ in the

":'_"' outer space sharply ri_)es Ul::,t¢ d-n_;erou_; ]ew?!. Aa ,'_ -u!e,
f

(<:. these intensity increments of cosmic raya are connected _ith

::< chromspheric flares on the Sun, during uhich the _un ejects

;' into ambient space an enormous amount of high-energy protons.

'" After considerable t_ui,,rf!2r_d the intensity of cosmic

_°_':. rays at 5re,:_tdistances from _arth out.aide the ma[;netic field

j,
r.

-il,i2: results in enormou_ increment of dozes, upto lethal levels of

_ o

•;: about 500 tad.

.....!

_' In the vicinity of the _arth at aiti'cudes of :_bout _00 km

radiation intensity at v;<rious l,oint_ of the Globe incre,_6es

o<)

_ differently. This i_ aec:_use the; charced particle_ with movement

in maL:netie Yield 5eviate from the initi,_l direction of their

- _'. motien. Ii the v_locity of particle .ic low, and the m:_ nolle

field is of hich inten:dty, the i'_,rticlen_y ch,:_,L:e i_';_: ;:_ctien
o ',

in rt, ver_e, n_ ti,,.u_jh rL,pul:__ed'._'ror_ t _,,mu;"netic "_:_1!". __'}:er,,f_,:'e

only taose p;.__rLicle:.;ma:¢ e1 t__,B:Jrt:_,th,,,,m:r_£_<,["_n,[¢_ i:;

above a certc_ia eritic,,l ener_;5'.
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Particles, ejected :_y the 3und dur_nk the chromn_he_ie
=i

= i'l_reo, can reach, as a ,'ule, {.aeui_pe_";tmo:.pi_oeie layers

i only at quite hich latitunea in thn vicinit2 of the i;o_-thcrn

{-

! i't und Jouther,, pal _ of the garth, in these ._e!ioi,_sol;_r fl_Jrea

" of high power may result, just .:Is_n the diat;_nt outer sp;.,ce,

in seriou_ irradiation injury to the s.acemsn,

,,,_, Therefore one of the problem': in ensuring radiation

0 " safety is the forecasting and recording the onset of dangerous
5: • ",.

in respect of radiation solar flares. To forecast solor flares

_.. ,. the use is made of the optical observ_tion_ of the Sun, which

are conducted by extensive net work of heliophysical stations

i.:..:, and astrophysical observatories on the eve of and durinL_ the

- < ; nn:-,,_j wl

[_ ;

!= . This forecastin_ is [';_._:edon the full.owing l'act_c. Surf, ce
! .

: regions of the Sun, clo_e to '_.;hici_occur hich Chrom_i_{Lerie

.... flares, _,re ch_ir_eteri:.:edby m:'; netic field_ of ver_ high

_..,_ intensi_y. '_'hexntenszu,7"-'_, of ma;xi,etic zield_ :_t theue points

i ?.._ exce,-_ds thous;_nds of time;; t},o intensity o_ m_gne_i_: iiel.'i_;

[ °: in the adjacent calm _re_._ of _,iieJun':: su.'face. It J_-:found,

_. , that appearance of the flange concorm_it_;nt _.;ithejection of
o :

_ : _ higl_ energy p:_rticles, i:_ connecter with some definite for_._

o of these mac.netic fields, it wac_ found, that these c_ctive

" ;: section_ of the solar surfcce are. the -;ource:_of po',./erful

' radiation impulses in centimetre _,n,{decimetre bL_n,J_.;, 'fhic

rc,diation ic recorded also i',j t}_e network of !:round -::L:tior,_:_

; and en:tbles to verify the onset of sola,r l']._-)rc_:_.Thu_,
o .

observation_ of tlte sol;:_r_activit_ :_t moment:i prior to the
?

u „0o ._i fli_:ht _'_t_(lurn the ii_:nt m:_ke:; it r.c:3::i_,lct,o I'c,rec_c_%

° ' { l '
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[lare_ of the solar cos_lic rayu, of dancer to th,-_ spaceraen's

h,,alth.

Besides the optical and radio-astronomical observations

of the _olar state, immediately prior to th,_ flight and during

_ the flight of the spaceships "Vostok-3" and "Vostok-4" direct

i_ten_i, ty determination was conducted in the upper atmospheric

layers by me_ns of balloons, the flights of which were being

_ carried out several times a day in different areas of USSR,

including polar regions.

Gosmic radiation, solar flares and radiation belts of

the Earth are the natural sources of dangerous radiation.

The task of the scientists is to study thoroughly

"=: these sources, so as to ensure by sensible means safety of

_ " space flight at great distances from the _arth. Unfortunately,

_"_ besides these natural sou1'ces of r_diation, there are also

" others - manmade. These are the artificially created in the

.... vicinity of Earth as a result of nuclear explosion at high

: : altitude carried out by lISA above Johnston island in Pacific

Ocean on the 8th of July 1962, high intensity radiation zones,

with a_pearance of which the radi_,tion environment in space

has considerably deteriorated. Continuous observations of

the physical state of the outer space, in particular of the

_ radiation level, conducted by the Soviet satellites of the

• :- "Kosmos" type, n:ade it pousible to fix, that as a result of
L

this nucle:_r exi)losion _n _rtificial radiDtion belt has been

fu:,.ed, ;/_ettin_•',into vt!%Jch _ould have been extremely dangerous

for the health oF the _co1_'_u. L_ut et the moment of launching

o• o_,................_-_"i ii_._. ._._o_°_....................._ ............." .......1-..!iI_.-.,_........._-:-i:!. " _-".......... ,,',,,_ : _ _7
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! "Vostok-3" and IIVostok--41t the intensity oi radiation, caused!,

by tile American nuclear explosion at high altitude, has

decreased _t the _ititude of the spaceships flight to tolerable

lirrAits.

:" For a quick control of radiation environment in space

i a special dosimeter was carried aboara the spaceships "Vostok-3"

_?_ and "Vostok-4", the reading of' which was automatically

_ transmitted through radio-telemetric system to ground stations.

_ " The composition of dosimeter included a pickup, which

i

•"_. was a gas-discharzing counter of nucle:_r radiation, and

i electronic memory circuit. The latter could accumulate

information from a doze of I rad upto _ doze of 1OO fads.

It should be ,_ientionec_,that this dosimeter _:us of high

reliabi_xty and operated without fail throughout the flight
i '

i of "gostok-3" and "Vostok-4". Moreover, the spacemen were

provided with various types of individu:-Jl dosimeters. A p_-rt

of these _a_, meant for additional measuring of the total doze,

i receiver_.by the spacei{l_ii,the othe_" part - for estimating the
i:
a nature o2 the radiation.

For the appraisal of r_diotion d_nger _peciu! bioloi_ic_l

i /'

i inveatii'7_tion:;were go be conducted, for which vorious biological

_. object_ ot_ microbiolol.ical, cs"tolotic_] _n_ su!)ce!lular level

_'" were beil_g carried by "Vo_tok-3" _n_l "Vo::itok-4",

,i

The :_e_dinl,<,f biolo:;ic;_l objectz; ,_de it po:>oi_,le,

! , o1_ one hund, to check u_dditionully the biolo!;ic:_l effect of

O0000010-TSEO3
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cosmic radi.',ti_n and other fli.q_:t f_Jetor_, -nd on the other -

to conduct _peci_l radio-biological ,:_,eri.i_.at_.i " - i

i _s pointed out a_)ove, p',_im_,rycosmic r_di:_tioa gives
i :

very insignificant doze, record_ble by phy_ica! instruments.

However from the re_ding only of physical instru,_lents we
i

i_ cannot speak of the possible biological effect of the given

radiation doze. Therefore there was the need to estimate the

relative biological effectivity of the primary cosmic radiation.

° Moreover the physical devices absolutely do not take into

_: account the back_round, against which the cosmic radiation is

! _ acting. In space flight the organisi_J is affected by a whole

;' series of physical factors, the maj;_rity of which are veryi +

seldom or not at all encountered on the Earth: overstrain,

vibr_ tion:_, weightlessness, etc. The estimate of their effect

i .
_ could only be made by means of oiological tests. The most

: _ convenient in this respect are the unicellular or the simplest

_ organisms_ on which it seems possible to follow the biological

i • effect of individual heav_ charged particle_ _nd to estimate
i 9.'

_/'" the hereditary changes.i
i

; _ As we know, the highest and lowe_t plants, micro-

i or{_anisms and other specie_ of animal and plant world will

_-, be consf_utly accompanying the spacemen in their prolonged
t

! " space flights as compon,';n"s of tht' future ecolo_icc',l system
!

! of tlle spaceship. The possibility is not oxcl_ded, that

iS under the effect of cosr_ic rodi:_tion _nd other factors of

O0000010-TSE04
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space flij_ht there may emerge _enetic aad c_to]o_;ic_l

" cha_ge_, which may result in di:, ,rbing the biological

association in the ecolo;;ical systen_ of the spaceship.

This is why even now the investications should be

conducted in the pointed out direction for the development

of a stable ecological systems.

• The spaceships "Vostok-3" and "Vostok-4 carried

aboard the followin_c biological objects: lysodenic bacteria, .

°- culture of the human cancer cells, Drosophylla flies and

: fertilized spawn of loach; Nigella bulbs, seeds of wheat,

: pine, pea, mustard, cabbage, beetroot, carrot, raceme of

i trandescantia.

_ At present all the bilo,_ical objects are at the

investigation stage, but even now it can be said, that

__ cosmic radiation had no adverse effect on them whatsoever.

In order to enhance the radi_tion safet, spaceships

"Vostok-3" and "Vostok-4" h_d the necessary cc,nstructive

-- protection, preventing penetr_:_tion into sl;ace cabin of a

o certain part of cosmic radiation, an_ _iso [,rotectin,; this

cabin to a considerable extent froz_ the effect of radiation_

connected with the nucle_ r exFlo_ion in space.

Moreover, in the c_;c of _ _h:_rt., deterior,:tion in

Lhe r_,di;_tion environ;I_e_tt to preve,_t _he i:ljurin_; e_'fect

of r:_di:_tion the ull;_cei_en_ere provided with _i,ecial r:_dio-

pro tec tire })rel,:_r;_ti_,,=_:_.
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" In the c:;,se ,_.'need with _,::_:_erou_ for the _;_)',ce_e.I'"

, health ri_e in the level of cos,_ic r_diution (due to _n_! of

the above mentioned I'ea_onu (for in:;tance, after an unforeseen

considerable solar flare) from the reading of a radiometer on

board) the decision could be taken for the urbent landing of

"_i the spaceship.

°

Processing of the obtained information has shown, that

• the doze, received by both the spacemen during one day of

: [

: flight, composed about 11 milliard. The total doze, received

by A.G. i_ikolaev _Jas 43 milliard, and by spaceman P.i_. Popovich -

32 milliard. These dozes are absolutely harmless for the

health of a man.

o VI. Medico-biological questions.

< I. Prel_7,ration of s_acemen.

i _rep_Jration for the fli[_ht was preceded by a special

i

: selection of the spacemeu out of the whole droup with an

estimate of the forthcominI_ fli_ht's duration of three da)'s.

In th,_ selection the consideration was made }>rimarily of the

personal qualities of the spacemen, their knowled_:e, re_Ldiness

to _ccomplish the composite space fli_,_ht. Besides the gene-:_llj _

known m,_thods of ex_m_ination, which l)ermit to selected pi13_ical]y

!' :' and psychologicall_ sound peo_:,le, th_ applic:_tion w_s ,aade

also of specially developed methods in order to :

L
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a) define the reoerve po_._ibilitie_ of a man with

effect of certain _actor_, inher,_nt to _pacefligilt;
o

b) determine peculiarities4 of the phy_iolocic:_l
_"

effect of analyzers, which play a significant role in

; forming the man's space ideas. ?hess analyzers include

_:i vestibular, visual, motor, cutaneous, etc.

The understanding of a man's health does not expose

his properties, characterising; endurability against the

effect of external medium factors, possibility of adaptation

to these and suppression by means of various internal

_ mechanisms the unfavorable reactions.

o::
: For instance, certain so called vestibular tests,

': adopted to determine the fitness for the flying service,

-',. are found to be insufficient to determine the capacity of

,' a man to endure |Jrolonged rot_:tioa, overstrain_._ or various

combinations of vestibular irr!t:-_tions. At the same time

_' a man may suppress to a certain extent the organic reaction_,
t :

?"_ emerging with vestibular irritations, by will power, with the_L

help of mu:;cular strain or vi_;ual stimulation, lience there

:-o is a necessity to inve; ti[,;nte the red,u? _rities of the reciprocal

effect of the sen:_e or[fans on e;_ch other, so [,s to detez'mine

the conditions, which either disinhibit, or out, re ...... reaction_;

,,: of each aralyzer individually, i_he defined rei=_ularities help

to recommend way_ for inhibition of :,dver:_e reaction:; in ;lieUt.

.. o "_ ,J,[,_ ' _ ' _ ' ° .......................... ........ _' "_',' ,-,"2
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On the whole tile invcsti.:_,tic._ ,a,.thods mnk_ it

po_.:oibleto divide all men into _:roup_ from tl_e viewpoint

' r,4 0 f their indiv.+.dual characteristics, determinin+_+ the nature

- . of reactions in response to most diverse external effectst

: no m_tter how they varied. The selection for space f].ight_

t/ is of persons, the most stable in all the indices, capuble

of enduring prolon_ed irritations and relatively quickly

becoming,' adjusted to them.

_'_ An important stage in the _eneral system of pickiaE
=i.

spacemen was the psychological study of each of them, meant

ii for definin_ emotionally st_ble persons, of quick general

reaction, _ood memory, attention, capable within _, _hort

--. time to develop purposeful coordinated mover,lento.

° At the same time it _hould be mentioned, that individual
?,

': characteristics of a |_lanare not St,l,, 2-e. fir_tl:f, there are

any departures fro:i,the cener i_' re¢ocnized cc,nventic.n_!

_., sta,%dards; ,._econd]._, the _taoi]ity c,l" or_;ani_i_ ;_._inut the

external effect_ c_uld i,e enhanced wj thi:_ very _,Jde liu_ite.

This is att_ined by a cor_responding preparation. '2his pre-

•[_ paration is one of the main tasks of the sp:_ce Inedicine, the

o:; role of which is confined tu _evelo_.in[: £_e:_:_ure_.:_te_;;iin,b to

_,, enhance the _tability of :__:,:n[_::,inut th,, l'tkctor_ ___f U_5:_Ce

o-,; flight.
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i. 0I" theue in unified ',_j th_ _ concclc o:' ._p_ce condJ, tioa_;_ a_

a unique k,_eciuln o£ h:*bit;:tifn_, in thi_ ca:,o the _i,'ace_i_il,

i- is a reliai, le _melter, protectin!: from !_armfuL phe,_omc,nw.
[

These could be the total vacua,_, ultr.:_vJolet, infrared r_nd

the visible part of the solar radiation; ionizin_; radiation;

unusual for the sight or_._an_ contrasts of lizht and shadow.

:; Another _-roup of factors Is connected with _yn:_mies

-./::. of the flight - noises, vibrations, over_tr._ins (during the

orbital insertion and re-entry), weightlessness, prolonged

::;, effect of vestibular irritation in the shape of rotations

":iI and oscillatory motions of the spaceship.

i_'; Finally, factors should be taken into account, connected

with conditions of the spaceman in the space cabin; peculiaritie:_

.. of microclimate, thermal condition;.;, isolation of the space man

i.::;, in confied conditions of the cabin with restricted mobility;

°- unique food, special _orking conditions and unusual clothings;
,L

psycho-nervous tensiol., specified by the novelty, unusu_!ness

;.2

-.. of environment, different in comparison to Earth spatial and

time relations; necessity to take responsible decisions in

. composite conditions of space flight.

_, The modern medical science and its youni; branch - _:pace

__ medicine - does not a_ yet hove at its dispo_;al the ready

recommend:_tion_ fo_ a:l the condition_, in _hich the op_,ceman

m:_3 find himself. If tile flight of Yu. A. G'_:_::_riaenabled to
,.

_< obt_ain only oome dsta in this direction, th,_ fli_:bt of _!.J. i'itov,

which continued for 25 houru, h:_ve farted to su ,,',foment and

improve to a consider,hie extent the sEste_:_ of prep:_r_tion.

o
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: ProcoodJ.ng from the thooretic_l ren_onin- , theft prolonged

i woight!e_ne_ m_y, apparently, c.h_n!°et,, zom_ _xtent the fixed
i "

: _ystomatism in the interaction of analyzers, _lhlch i'_ pr_ent in

' conditions with the active _ravity field of the Earth, the pro-

! paration program provided for enhancing the vestibular staLility

o"

of each spaceman for the flight.

_ The preparation of spacemen i_ikolaev and Popovich provided

',i. for their acquiring definite theoretical knowled_et and also im-

P' plementation of special training pro[_rams in order to enhance the
:,,i'

_,_"i'? stability of organism against the effects of the space fli[_ht

factors and for mastering required practice in controlling various

composite systems and mechanisms of the spaceship.

The special training, included flights on planes, adapted

for creating weir_htlessness for a brief period; prolonged staying

in pressure chambers; tests in heat chambers with build up of heat

strain; rotation on centrifuze; tests on vibratin..?stands; parachute
i i

:_ training; general physical trainln_.

!o
i All types of training was supplemented by _eneral physical

preparation, which was directed, in p_rticul.ur, to perfecting the

skills, required for the space flid_hts (movement coordination,

ability to control one's body in spuce, etc.). £n the whole the

trainin!;, associated in a number of cages _ith con_idcrable e_,;otion_l

tension, strengthened the _ill po_er ;_nd psycho/ncrvou_ sphere of

the _paceman.

Durin_,_working::corrections _ere introduced into tr,i,_'_!_i_

/. rel,_..tionto inJividual char_cteri_tic_ of ti_ z_i,,ce_ien,c:_".:,cit2

• to endure one or _,iu)ther::;tr:_in._i lot of c_ttentiou t;:,,(;pai_: I:(,

tile _e,uei_ce of individu_i t:_e_ of training.

[
$........ .........
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. _'he huro_'tn oeiF.,_i;.;,a i'; c,q_o:,].e oJ" m,'_inL;_ini_, normf_3

vitul activit:/ tlui'inL__, X¢,n/ time _'on¢3 in c_etniI_ ctmditior#_

° of the ambient :aicroclimate. £or ,,"n._t.Aco, .r'arti:_ pre':."mre

' of oxyden in the _,:ir _hould not b.,. below; 160 ,t_m of mePcury,

limit cont.'_nt of carbon dioxide iz toler'_te_ _ithin limits

.,': not exceeding 1-2W.

"_"_ If the changes in microclimate are considerable, these

,. departures from the normal ma_ exhaust the reserves of a man,

_: Then the "equilibrium" of ori_anism with surrounding medium
,,.[
>

,_:• ,

_'. I_ disturbed, which re_ult_ in deviations in the state of

'_.. phy_iolot:ical _'s_e.s. In a_plic_.tion to space flight an_',

• even _he mini_i_:l chande_ in microclimate mean additional

.,,i 15h_siolo.:ica] strain on the or_ianis_, t.;hich to a c_ulsider:.ble

:-" - extent din_ini:;hes the tape,city of a m._n to endure such effects,

o_- :-_'_;overJtrain, wei_7:t].essne_s, prolon[:;ed iso. etion, vestibul_xr

S i ir_-it_ition,_;, etc.

__....,,_": :i'he::ccompli:_h_nent o:,':.;pace i'lit:_!.-:;in the .;oviet

_;, bllion wg_,apreceded by _ lot of :::eie_ttific re_se:,rci; on fixint;

pa_t'ameters of the _icrociim_e in the a:i>_ce ct_!,in_ cre:_ting

t' methods and means fo_ their hi:_inte.nallce end checking durin E

o_ the _hole puriod of the fli_:ht.

':;"o, _flle fli:J_t_ of YU. i,.. ]'!C'_rin ":,t_,'i _{.J. *t'_tov ¢ulifi:'t_!el

_<'_i the cor_ecLne:;;: of dut._._,obt,,.'iined in :icientific re:J_:_rch s _.',i,I

c,..n:;truction deci_'_ic,ns in thit, real,eeL. _%t t: e :;_'_e ti!:le the

t

•"7' _ • * ':
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.. " .... _,'t-.q ,_e it"" m:,tei'lal, collected :._;J:2 re.cult t_ the ._._lt.,Lt,, t m;,

t-

;' po::._._ibleto develof nlore firuly !nixed technic,.,[ and

if::
;;: phyaioloio-hygienlc requirement_ of i_ermetic er,bin in

".' the new space:_hips, ec;tim_tted fc,r prolon_'_,d at_yin_-, of a

,' man in space.

i:

::;:-i,, Air-re_,;enera_ion sy:_tem _:'..,_.;used for m:._int:_ining

'', normal gag cof,qJooition of the ccbin. This: is an air-Z..

?:2

'/,':! conditioning system with double control - autorlatic and

_.' manual. It provides emanation of oxy_;en in a quantity

;,._[_ required for breathin:_, absorbtion of carbon dioxide and

_! moisture, exhaled by a man, elimin:ation of various nurmful

,:_)i admixtures in the air and vital activity products of a man.

o-g A man during one hour exhale._ about _5 litres of carbon
J

::'._ dioxide and 60 e; of moiature _md con_umea upto 30 litres
i!'

J :'.,, of oxygen. Special filter_ were developed to neutralize

the harmful admistures in the air.

_:' Deviation from the precent conter.* of oxygen, carbon

iod::'., dioxide and _ter vapour in the cabin'_ air ,,,,ereregi._3tered

'I.: by special sensor_, _i_n_l_ from which _qere directed to

_":[ autom_tic reculator control!in(; the l:,roce_,3of che:;ic_d

o: reaction_ _ithin the regenerc_tor.

°./ I.loreover, th<. ,,_l,ace_:_anhim:;elf could a_ju_t _:ithin

:": cer_uJn limits the re,quireme__t of o;,y!en, _3eparate,_ b£¢ t':,e
,,°,•

systeu, and to fi_ thv dec;ired :u;:;com_,o::ition in t.;,ecabin,

_ hu,_idi.ty and temper ',ture. Chan'_:; o; t,.',r;,_nete,',; in li['e

.. sul)port colldition[_ o[ the c:_bin the _;}::c_;e_,ohservo,l from
,2

• "'--? " ............ i......I,C_ -....... ............... "::':.... _ .... _ i
o ' o . ,, o :, , ,_ ..... _ , . , . .... .: _ ,_ '. .,.:_:. .{9

t
- - ° / /
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iIll-ltFUn|entt_nIld rm_ul,;,r]__ tr_n_.Lqitt_.d them k_ th_ _,,ptn.

_R,',T
,llJ_*

: _. The mealn of al_cemen i_ fli_nt.

,F

, (

._. '£he food of ,_._3.i,ikolaev t_h4 I% _. }'OpOViC)l c,o_n'_icte(l

• Of natur_l productt_ takln.: into ___ccount their _.nd:kvi_la_l

._": taste. _be food iucluded v..rieua :;_,nd,,iche.3,n_o;_t i,roduct'_,

pies, fruita, all pcck:,i;ed, :,:3.ve]l aa fu!l-v;,iu, food pro,iuct ;

_9

_, and prepared dishes ill liquid and puree fcrm, hcrmetlcally

-<,;•

sealed in aluminuni tubes. 'fhe r:.:tion Crot_uct.; _3ere prer,ared
F _9

/'!_, with ri_id obaerv:_noe ef ail tl_e hyiienic re-luirementu, ;__nd
"C,q

.'i".[ their a[.,ecial treatment increa:;ed, the l)eriod of thei._ bto_inc,

%..;

=.:" v_i_.hout loosin_; their t_,._te.

_J::: 2he daily r_tion, T;stin"_'.te:[for f. u__"me:tl:;, ,.waa

---< ,h

_r' saturatea "vith vitamin::: :rid cc,n,::i._tedo; fi}"_;t _._n(;secnnd

_ breakfast, lunctl _,nd dil,ner. Interval::, bet_-_een the meals

%:

:_: WaS 4- 5 }i_ura. 'Che :_ '!;roxi_l:_l;e cn,:,r_.y v_..-2tle_._ e_-_c}:meal

0.. wa:_ the fol]o_._in: : i'ic.:,t_recd_l':,,ut- 7'_O-'_'gOc_,.].orieu, :_ec.n_

_' breakfcc::t- 7J,3-'//C,c::lorie:;, lurch- /_'0-,7:._c:_ c_Ic)_ien_ dih_.e2 .-

L.,J ,,, '_ C_. v •

-:.,_. A oi:,eci,_lre_.erveir cl;"polyeth3,1ene was c-,n.st,'ucted

o:o to provide the apaceman with _ater, uhich made_ it l_o:J::Jble

to drink _,at,er without :_n,!_r_,ub]._:in c_m,_:itiuw_ c,f , ',_; "

'_ lhruul;hout the: fliL.i_t.

" _)uri_,., the i'li,li_t [.b,: ;;i,.:,c__en u.;_-d :.. :;l_eCka[ . .,_l.i_'.r_:'
i,

" .... _.... . ,_ol :_,.,_e:.,,,ne.u.dz not _,_q,,-.rit.
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r _
'lo [:_:dico-_Jjt_ll_2C,"l i:P,;a;:i :i,:i__:_,:_,.....:.

! t im ZJ_ Lh_-' i:4i;o Ct_ u_ i- "[; _]em i 4; ti_-,: L,.,h ';--- ' ;'/: _ :'<.,i,

i

' ,;i,ituc. f]j._;nL f'*:_. 1:._, _4:,[':J_._ -...._.d ti,_z:,.._ .... ts. , o'. :he. .<i;a_ee

2'
" 0£ t[_(' e{_lll;P_l IIOPV_ I:; _,;: ef_ ,,1_1 V,'; _ ;i,;_}." o ; ..... ',i':," i;_ .

, /

/ 6.i" i,_oioo,'_¢:..! iF_'{.:.,li. ,L,_mm i,po: r:.m ,_:: ;:p ct-:;i._t,;; "Vo,:L_,h- "

_ for inve<;tii:_,tio_:.;:u_d tht' nec_s:;{,r2, m.dic:d ir:::12u:r;,'1_ts

o< _;'eye _-_et ul., ol_ b_: rd gi_,: ;;_.::ce::,ki.i, ;o '.'h,, _,;,:;ic ,,'ti:eds l'o_

obtaining medico-biolo¢ical tiata were:

-</,' - recor4in_; and tr:-n'slqi c:" on of ,: c,mz;i,_.er',hie

%- volume of objective data oit the__ :;,_.,teof :.i.:_ce,:i_t_by:_?_ -- ....
ol

--'_._..' ra dio- t e ] eme trS' ;

-+

_ ....... _*' _ which4 - tele'¢iuion obaervatio_ ,: f the .........r.;eL,

made it pos:;ible tL, get ::m ide:, :_bout !,eh::vJer, motor :.citivitj,
9

:_.':' coordination of mover;_-enL; and _tlitude _n l'li/ht;

_ o: - checkinj of the L'.}?_'C_.'_.:i,.mI :._ ,',,,Jio-cor*_cr:_tion[:

-_;_i. with ¢].:_rth,on b;,sis of Whitb it :_:::_ },OS.;.i:!e to _iraw

.o, conclu_i,-ns a_J to the et'fici_::uc2 and the foelir;i, o_ ;:.;(,CPI]telI;

'_. - evaluation of the vt,!tl:_:.; ;_nd ,::u<_-ii a''_ il_ the,. _';!2,_o-''
j,

;_ .: laentation Of tho _'li:j;t _tiJlii{:'i!;I.'llf. _i; i_ whole :lnd it[_

individt_ul det;_ils.

,,. ]

,, ' II,....
, -i , _, " ' ,_ -_:=_:_ ............... ._ .......... _ ...... ._ ..'.'.,..,,_
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.°

i:A

- 920 -

The' telemnetric _yc_tems of sl_acesllips "Vostok-5" and

i .... "Vow,ok-4" have well served the recording of _hy;_ ological

"_; indices: electrocardiograms, pneumo_rams, elec tro-oculogrl_ms,

electroencephalograms_ galvanic skin reactions, pulse and

respiration rate, etc.

! _ _lectrocardiograph_ - method for investigating

i .... electric activity of myocar4ium 9 characterizing its automatism,

irritability, conductivity and par_ially the contractile function.

'," Zleetrocardiogra/,hy provides checking of the cardio-vascular

it'i," syst,,m and was repeatedly used in the previous space flights,
: o .

• _, which enabled to compare the obtained data.

o

: Pneumogra_h_ - method for recordin_ respiratory

[ _ movements. The rate of respiration and its nature are

! ._' important physiological indices of the hum;_n organism state.
i

° ° Electroencephalography - method for investigating

biocurrents of cerebrum. Mlectroencephalogram reflects the

enables to judge its reactions to variotls effects, connected

- - with the many-days space fli_ht_j. Introduction into program

-. _ of ele_troencephalography aimed at investigating the
psycho-

i nervous state of the spacemen with prolonged weightlessness.

,'-lectroencephalo_'r _)hy l,ermit_; to some extent to cbeck also

the state of _leep, being awake, fatigue and excitation.

00000010-TSF01
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i: In_'e_.ti_tion ,-,f galvanic skin reaction_ also uerve_

to study the state of t_, central nervou:_ system. The

_. galvanic skin reu,;tion8 are a composite _et of the bicelectric

_i skin activity, specified b> biocurren_s of sweat cland_ and

i_ its ohmic resistivity. Changes in the resistivity of skin

:_ are connect_d with nonspecific reactions of organism as a

result of excitation of the highest organic centres and came

• on with various constant, for instance painful irritations,

emotional tension, etc.

Electro-oculography - method for recording movements of

eyes, based on picking at this moment differences of potentials

o _ between the positively charged eyeball and its negatively

charged retina. In these cases the eye is as though an electric

condenser. Noreover, special arrangement of the electrodes

- : enabled in some cases to record also the biocurrents of eye

mu_cles. Application of this method was caused by the need

• to obtain objective information on the appearance of vestibular

_i disorders.
i

As we kno_, one of the irritation symptoms of vestibular

• apparatus is the nystagmus - involuntary rhythmic movements of

the eyeball, characterized by a certain swing and quickness.

_L Besides, the electro-oculogram provides some idea as to the

F" motory activity of th_ spaceman_

.: The flight assignment envisa_,;ed i,,_plementation by a

spaceman of a number oi" speci:,l tests required for dppraisal

of the mental capacity and physical state of the spaceman. Of

f
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special interest are psychologic:_ tests. These permit

; to define fatigue or excitation of the spaceman, tc get
!

an idea of his efficiency.

The tests were conducted in the following way.

The spaceman loudly named geometrical figures, drawn on

a chart of the log book. The order of reading was determined

by the special instruction. In one case the figures were

i read vertically, in another - horizontally, in the third -

over one or two figures. In the same way were conducted
i

verbal arithmetic actions with a number of successive columns

i of figures. In one or another test the indices of efficiency

i_ were the time, consumed for the test and the number of allowed

•fro rs.

The spaceman's voice during these tests was recorded

on the ship's tape-recorder, so that the test during the

flight could be compared with the data, obtained in the

laboratory. The spacemen also conducted test for time,

which consisted in reading 20-second intervals with fixing

of obtained result from the stop-watch.

The appraisal of the state and efficiency of the

spacemen could be accomplished from implementation of other

details in the space assignment. For instance, from the

quality of implemented scientific observations, with which

they were entrusted, from the entries in log book, etc.

O0000010-TSF03
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Thud) the program oi medico-biologic_l investiri_tions

in the flight of Nikolaev and Popovich was carefully worked

: out and was of purposeful nature, During the preparations

this program was studied by the spacemen, who durin 6 the

: flight were themselves investigators) having thereby consider-

ably helped doctors and biologists.

: 5" Results of physiological investigations in flight.

During the pre-takeoff period the state and the

i feeling of the spacemen were excellent. In the morning at

-, the day of takeoff the last recordings were made of physiological

fu_ctions. 4 hours prior to takeoff pulse rate of Nikolaev

-_ was 72, respiration rate - 11. Popovich had respectively

.., 80 and 15. Hence due to pre-takeoff emotional tension there

_ was a gradual quickening of the pulse in both the spacemen,

just as it was in Gagarin and Titov. Thus, I hour prior to

takeoff the pulse rate of Nikolaev was upto 88, of Popovich

100; 5 minutes before takeoff it reached in Nikolaev 115,

} in Popovich 110.

The orbital insertion both the spacemen stood well.
/

In propulsion branch pulse rate of Nikolaev was upto 120,

of Popovich - 130. In conditions of weightlessness the

space,_en felt well. The pulue r._te of _ikolaev came down

to initial normal values after IO-12 hours, of Popovich -

after 6 hours.

O0000010-TSF04
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Throughout the fli_:ht pulse, rate of Ooth the _pacemen

varied within _0-80. No di_order_ w,._._'edefined in electro-

encephalogra,_.s and recordini: of galvanic skin reactions of
1

either of the spacemen.

i During: the flight the state and well-being of the

space,hen remained good. Excellent implementation of the

flight assignment indicates high level of the spacemen's

_- efficiency• A. Nikolaev and P. Popovich implemented all

_ the assignments strictly in accordance with the flight

i :

i proEram. As we know, the spacemen realized themselves

_ from the harness and "free floated" in the cabin, the

. : coordination of movements and orientation were not distrubed

: in this case.

• During the whole flight the spaceship's systems

' performed well Th_ hygienic parameters of the cabin were

_ maintained at prescribed level. Prior to descent a slight

quickening was noted in the spacemen of th_ pulse and

_i respiration. The descent they stood well. i'he landing

' was sl,ccessful No injuries or bruises were received•
i

_ One hour after landini_;the pulse rate of Nikolaev wa_ 96-IO4,

of Popovich 85 with res}_iration rate 14 and 16 respectively.

The post-flight examination did not reveal ans' disorde"s.

! •

_ As _ result of th,_ mauy-days flight of I_ii.ol;,evand
[

i |:opovich and enormou_ volume was obtained of radio-t_l.metric

:_ information.

i
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_ As a result of intensiv_ _tudy of r&diotelemetric

recordings and all material of the fli;_ht new scientific

data were obtained, required for even longer space flights.
'7

At present it is possible to draw the following

medico-biological conclusion.

The general conditions and the main physiological

_ functions of the spacemen remained normal throughout the

! flight.

Thus, it has been fixed, that in conditions of space

,': flight lasting for about 100 hours the physically healthy man,

_., who passed the necessary preparation, is quite capable of

enduring weightlessness. Weightlessness with fixed conditions

does not cause any changes in the daily periodicity of

physiological processes in the spaceman's organism.

An important factor, confirmed in practice, is that

the efficiency of the spacemen at every branch of the flight
'

was always retained at required level and invariably assured

implementation of assignments, envisaged by the flight program.
-i

The possibility was repeatedly checked and confirmed of

_ carrying out the necessary working operations in conditior._

_ of aufficiently prolonged unfixed attitude and free floating

of space:hen in the cabin with weightlea_ncss.

• Considering the above stated facts, it may be a_sumed,

" that fiichts l_sting for several hundred hours will also be

attainable for spacemen with the nece_s+_ry prept_ratlon.
0
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Method_, adopted fop the preparation of spacemen ,
o,

i were quite ju:stified, althou<h inveati_e4tions in this

direction and development of new methods should continue,

- taking into account the high reserve pos_ibilitie_ of a

',-._,: man in the sense of stability development acainst the

i=?" effect of the highest factors.

- - The systems of life support and of individual

i _ equipment assured maintenance in the cabins optimum

! " conditions for the life and work of the spacemen.

i'_ The obtained extensive and many-sided practical
:_o

data enable to conduct even more purposefully the

!_: experimental medico-biological investigations in future

_o space flights.

i_ VII. Implementation of the grou2 flight.

_°°" The carrier-rocket with spaceship "Voatok-3", manned

i" by A.G. Nikolaev, tookoff at 11 hours 30 minutes Moscow

! time on the 11th of Au_ust 1962.
_.-

i The carrier-rocket with spaceship "_ostok-4", manned
i

i by E.;i. Popovicb, tookoff at 11 hours 02 minutes on the 12tb

. of _ugust 1962.

i _ The takeoff of both the c,-_rrier-rockets, as ,_ ntxone ,

:' wa_ from one of the launch_n_ pads of the coa,nodro_n.. Both

i : the spaceship_ were inserted into orbits, close to calculated

one, at prescribc_d time. From confirmed d ta the i_itiol

i : orbital paran,ete_u_ of "Vosto_-3" were the following: orbit_l

_ period 8i_._5}rain. _ititu_ _ _q_o_ee ,_:_4.6k_, :_Ititude at

i.... " i
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! +i I I ] I ++ I !
++ I I TI I i i i i

?.

- 927 -.j

perit:ee - 1gO.? kin.

Th@ initial o_b1.a_. _)nran:etern oi "Vostok-Ii '' durin_'_ the

i first day of the f]icht were ,us follov_: orbit:,! period -

_ :,Ititude _,t periL_ee -88.39 rain, altitude at al)o_ee - _.7.7 kin,/

+ 179.8 km.

o Although the atmospheric density at the altitude of the
•:

flight is very low, it was still _ufficient to affect appreciably

the orbital parameters of spaceships in prolonged flight. Given

: in the table are data on the orbital parameters changes of

'' spaceships.

, 11 oVIII 12.Viii 13.VIII 14.VIII 15.Vili
Ist 17th _3rd 49th 64th

,-_, Revolu- Revolu- ./evolu- Revolu- Revolu-

=': tion tion tion tion tion

Orbital period "Vostok-3" 88,330 88,260 88,180 88,O84 87,972

....C' (min.)
"Vostok-4" - 8g,390 C8,310 _8,224 uo,_133

_ Altitude at apoL;ee "Voatok-3" 234,6 229,9 224,4 217,7 210,3
.,,_ (k)

°; "Vostok-4" - 236,7 231,7 226, I _0,4

_Ititude at perir ee "Vostok-3" 1_0,7 173,O I_'_,J,2 172,O 16_,I

:

_'i "Vostok-4" - 179,8 177,4 174,4 171,4

. The takeoff time and the tunin_ of control instruments of

"Vo_3tok-4" _ere taken in a way, th,'_tafter its insertion the

di_t',_T_cebet_seen spaceship_ would be about [_ 1¢_.

: I rocu::;sinl_of result_ £ro,_the orbit:'l _,r(,metex'_ mec,ourini]

of both t_e spaceships has shown, th,t the minimum distance betweeu

them after the insertion of "Vostoh-4" was 6.5 hm. T_io hich, ,'._cc,Jr;:cv.,

in the orbital iz_e,'tion of the second spuce:v'ip ip,dic-,te,_ },i_ h

, perfection of the Govieh ca_-,_,ier-rochnt_ :_nd :_Ii t!:_ laur_chinl; s.{[_hc_,_s.

O0000010-TSF08
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_:_ Thereafter, due to different or_it_ parameter_ tho

: distance between "Vo_tok-3 'w and "Vostok-4" increased and
p/

:_ composed:

- in the _ornin:_ on t_e 13th of August _t the 33rd
i

/_ revolution of "Vostok-3" 850 kin;

- in the morning of 14th of August at the start of
°!i_I
i:

_ the 49th revolution of "Vostok-3" 940 km_

_i - in the morning of the 15th of August at the start
%

°_ of the 64th revolution of "Vostok-3" 2850 kin.

o

During the whole fli_ht instrum,._nts of both the

!: spaceships operated normally. The airtiGhtne_s of all

compartmenLs was fully retained throughout the flight. _re_ure

:_ in both the _pace cabins was within 755-775 mm of mercury.

i The thermal control systems maintaine:_ the prescribed tem-

_ perature conditions. Temperature in "Vostok-3" cabin varied

=-_:_ within I_-260C in "Vostok-4" cabin - 12-280C (the hitcher

_o temper_ture porte,ins to pre-takeooff period). Gxygen content
/i

_i_iI in the atmo_ph_re of the cabins Vr_ried from 21 to 255, of

_ carbon dioxide not above O.5_b. Both the spacemen durin_ f_ight

_ c_rried out the program a_signment, maintained steady contact

:i'. with each other and with ground st_tions in accordance with

_ the flight program.

O0000010-TsFog



: i [ I •

, I i i !

"_ ii

i - 929 -

_' 3om_ obserw-_tl_n_, made by th_ up_c_m_n durin._ the

' fli_,ht, are _,io_t intere:_tinE. C£ apeci:il intere::t in the

experiment o[ le_,vint: the _e:o_tand "free floating" in the

cabin for quite consider_bie time. Spuceman I_ikolaev wag
i/

outside the harness durin,_ the 1'our ueu_ionG for about

3,5 hours, and spaceman _opovich durint: three se_Gions -
r'.

for about 3 hours. Floating around the cabin the carried

,,. on observations, checked their capv:ity to _et oriented in

..... the cabin, conducted communic_tion (throui_h microphones
Q

and loud-speakers in the cabin). Yhroughout this time

both felt fit_ did not ex_erience any unpleasant sensations,

, specially no die,orders. This i_ a very important result,

_'. obtained in the group fli_ht.

_',i_ The obtained results perr:_it to hope, that in future

" pro).ont_ed flights the mc_n will be _ble to work normally,

without being fixed in the seat, for q',_ite a lonc time.

;: The spacemen conducted a number of observations insi,_e

_. the cabin. An interestin 6 experiment was conducted by

,_!? l_.i. Popovich. He observed air bubbles in llermetie flas_,

_,, filled _bout three-qua,ers with water. In calm state the

whole air collected into one bi_,_bubble in the middle of the

°"_ flask, whereas the water wac, _7:_thered on the ed:_e_. _fter

....... shakin{: the bi(i b_bb]e broke int, _ m_,ny _;m;_i] olv,c;, w_,_ch,

o _ however', acain i:r_,du'ally _;athered into one" bi_5 bubL]e

,,_ F._(. Popovich a],_o tried to :_pr'_ the w:_ter :,r_und t_ c:,_ir_ -

the water in the form of :_m:_ll bc_lls moved to the i_e_-_ph,_ry

o,: of the c_bin and settled on its wallu.

?
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:: The spacemen conducted obc_erv::tion_ through the
6

_' portllole_. The_ could distim_uish shore line, river_,

mountc:in_ _nd cities, observed "sunoeto" and "ounrise_";

flying:: :_bove North,.rn Americ_ they observed thundertJturf_s,

.. They found it interestinz to observe e:,rth surface, when

:_ the spaceship was in its shadow. There was a full laoon

_ durin,5 the flight an(_ the earth surface appeared ;-_ a grey

i

shroud, against the background of which the spacemen saw

!._: liten up towns.

By ,homing of the "[Sth of au_mst the program was

': fully completed. _ccordin_ to program the spaceships

i, should have landed in Kazakhstan at 48°R. It was proposed

o_ to use for landing automatic systems, providing for de.cent

i, from the orbit and landing.

At 9 hours 24 ,ninutes Moscow time the brake motor

:'. of the spaceship "Vostok-3" was switched and after 6 minutes

of the spaceship "Vostok-4", and thereafter the spaceships
V,i_.;I

: ° began to de.rend. At low altitude, when the spaceships have

°,,: passed the rec_ion of high temper_tu--'es _nd overstrain_ the

spacemen sep_rated from the uhil,_ in e_ection seats nnd

_ii opened out parachutes. The spaceships continued their de,;cent

_-'. and safel_ landed b_v me_ns of the aurora tic ,q},_te_._. _otb the

spaceship:_ on landin, we_.'e found to De in ::ted coI_.diL:!_It<_l_d

," ' ,_ccordin_ to veri:ied d;_tacan be used for repe_ re. fli_-ht_.

': *t.O. Uikolaev landed at 9 hours _" vinutes _,nd }.,_. l-o},ovich -

£_t 9 hours 5_ miIlute_. Dotn t}_e ul,ace!_e. ]:,i|,iedclo_e to

" their space_ni_;:_.

_IL
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in:]oPtioninLo e;_t¢_12/ c:+lculatod orbit +of ;;p;me:Jhip

"Vo_tok-_" :_n_Ia d+_y later in_e_tion w_th hii_h precir;ion

"_:_ of _paCOG}lip "Vo_tok-/P ' which en;_bl_d to ;,ttr_in the le_+st+;$

_'_

distance between the _hip_ o£ :_bout 6._ l:m.

=_+ In the tal:eoff o£ _otu the _pace:_hip_ the carrier-

rocket_ wero launched with deviation o£ le,_ than oile

_i_ I second from tile calculated time. The control service of
_!_!!_ the spaceships orbits and Coordination centre provided high
_Y
_['_ accuracy and quic,<ness of data analy_ ,n/ furecusting.

_ _t. 2he cqui_;ment of both the spaceships throughout_%_i

_:_ the flight operated rcl_abl_ and without f':+il. During the" : [

_i,+ orbital inuurtion, in flizht _<n(] at lundin;: the parameter_

and characteristics of all the sysLe,:_s, unit_;, inst]'uments

+_ of spaceships were within the fixed norms. Interesting data

o !:

i: were obtained with the _oint ll2tjht of [_oth tile space_3hips

= and x]ith thei:" pc: ctic;_ll:: ui_.ultaneous landin+i: in prescribed

area.

/

[
The accumulated po_;itzve experience of ensuring:: very

.+ high reliability and faultlessness of the whole equipment
i:

complex - carrier-rockets_ space:_hiI)s nnd i_;roun_ime:,._;ur_n-

++ and control _ervice and communic::tion in t_e imi+,lem,nL:,ti,_n

of the compo_,;ite many-dayu Croup flight ic; ", v:,_lw,'_,it_ba:;iL;

for further developsent end perfecting; ,_t" the rocket _nd

e:,p,:+.ce technique •

...... , ".:-f',_+:.+ .:- :_..... _=_. .,, .... .......... __ .......... ......... + ............. , ___ : . +j+,i':: -_,7 :. .............
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_,-_ £n_-' of the mo_t imyort.:nt _._:_!_ _[ Lh_ i'li_:j_t

_re 4nt;_, Qht_;,ined with pP.,lun _d stay of zp_tc.e.,._nin

Go1%di tion o f we_Liht_,u$;_*_e.'_c_.
:i

/i _oth the ';i;:_cola_,'nfo].% q._te fit wit_ proloJq,;u_

,: weichtlomnH_u$. _hoy £_I_ r,:t:,i_ied th,_ ,:ffic_(n_e_ ,rid

Ly

_;< af_oe many-day.; f]i_)_t tolerat,_d <p:it_. *:ov!a;_].l2 th,, over,;_,':_.:,,

which ovO active on de:_c,_aL $r:_j,_cto_'y (,n;!:it ];,n,:iii,. With

J

the fl',._eflo_tini" ill th,? :L_w,c,:C'_bil: _he effici,mcy ol the
'L

'_ :._pacelflOl,Was not _udt_Cu.'. thine ','ell-beih did uot deter±or:_te.

2herby i_ h:,s pr_utical]y hL'en proved, that ;_ m:_n, yhy_:icL_lly

•" he_ithy_ who _":_ ,_,_;sed an upEvopri,_te _reparation_ c:,n l'eta_n
t

; with p_olul*ced wei:htle_sne_s hi,'_-ffi¢iency and normal vital

o< activi ty.

_ It may be expected, th,<h in future even lon6er and

-=_.:[ di_tunt flichts will b_.'possible for pcople.

: 6. Durin, the flight the _.paoe':"e,'_had /ood cor_munic_tion

with the vround centre_. _.,adwiL'.,_each other, rer the fir,;t

, time _'V transmisuion on u lar,:e _cule was ;_ccomylished from

£i::
[ aboard the spaceuhi?s ._nd its retruu<slation into mrny cuu_iri,_3.

-- i

°°L 7. Th_ _ compo_;itc _:round me,,s,_rin[ ccmFl_x , c,crv_ce of
'i

:_ communic:;tion :,nd fl_ J_.t c_n_r_,l a_,_ :_la. thu t,_ch_,ic_,_ :;_:,rvice:;

_: connected _';ith tnc f]i_iht worked l':,ul_leusly.

o : i'hv suceeu:;ful accomy isilm_nt oY th,_ ion _':'oui ,"]i_;_t

in _;pace of the Soviet ul._ac,Jmt?n.odo Uik(_l_;ov :,_:_..!_.. I',}_ov'[ch

-- 0_ .,.l-_t

/" "l._V,:_w,tmnmo ¢',. tc,_l)t_r" l_)t,_[ ',

,_'" : _.-_: ",'..................."."......".:,z.:!....... •:'.."........:":;.........._i.......' _., " ,i
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- continued :_ud_ of the e.£f_et o£ vari_:,u_ _pace

£ii :ht fz_etora on hum::m or_.'_niz_il;

- imBl,,mentation o£ oxten:_ive mQdi¢o-biolo, ical

inve_tigation_ in condition_ of :_rolon_ud flight;

- further uorkin_; and improvement of systems in

a manned spaceship,

The spaceship satellite "Vostok-5" was placed into

_ orbit close to calculated one. According to preliminary

data oruital period of the spaceship is _.4 rain, distar,ce

at pericee and at apoi;ee is 181 and 235 _m_ res_;ectively,

orbital inclination about 65 °. A two-way radio-communic_tion

is continuously maintained with "Vostok-5".

accordin ; to communication of comrade 3ykovskii and

data of telemetric and television systems t he satisfactorily

stood the period of orbital insertion and transition to

weightlessness, Comrade Bykovskii is feelinc qui_e lit.

The spaceman'_ transmissions are on frequencies

2.0e006 and 143.6a_ Mcps. ,_ii _stems :-_boa_d the spaceship

: operate normally.

Cormlunication_ on the flight's: proL'reou will be

tra1|smitted by all the r-_dio :_ta%ion:_ of the ,;ov_et bnion.

_" "Prawla", 14 June, 1963 (Jpocio: edition).

•,_o,"t ' . , 'g ¢ .... _i ,, ':" 22_ ' _ . o .... :;, ' o ,:' , o _o_

.... _ .... :_ _,__ _P_ _ _° o. ° _ ...........F...................................................._........ %. o
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Dol_r comrades, friends| The succos._fu] m:,,_tering

of s.pace, begun by the Soviet peopl__, is a result of

! creative daring: of our heroic n_tion and putting into

i
practice historic plans of the Communist Party.

Less than one year has passed since my friends -

i
spacemen Andriyan Nikolacv and Pavel Popovich follo_ing

:

! ¥urii Gagarin and Herman Titov |lave accomplished a group

space flight. '2oday I share the crest honour - to continue

the cause, initi:.ted by our Soviet Motherland.

i I assure the Lenin's Central Committee of the Communist!•
!.

Party of Soviet Union, our Soviet Government, de_r countrymen,

that I shall apply all my efforts, knowledge and skill, to

! implement honor_bly the responsible and noble assignment.

i

Untill we met a_;ain on our dear Earth'.

i .

! "Prav::la",14 June 3963 (Zxtra issue).

i

!" Pa_.es fr,,m biography.
i.

_dorov_c 3ykovskii was born in q934 in theValerii '_ " h

i ,' town of P:_vlouskii Posad oI"Moscow region.

From the age of seventeen yea_s he joined _.,viation.

: dhile still in the Mi:_ile _choo! h,, fini:_hed the Moscow :_eroclub.
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Thereafter he atudied in the :_ir-foree school of initial

_ilot training. After fini_hin!: thi_ school h_ _;erved in

1955 as pilot with variouo section of airforce.

The co,nmandin officer speaks well of Valerii Bykovsl_ii,

mention_ that he flies bravely, sensibly, c_Im in flight,

quick to take decision in an emergency. The specia_ training

he completed successfully. Knows ve:'y well the equipment.

Wo::kins as instructor he skilfully t:-unsmits his knowledge

and e_:perience to comrades. He has completed 22 jumps with

;i parachute.

For his service in the Soviet army V.F. Bykovskii

was awarded the order of Red Star and medals "40 years of

Armed Forces of USSII" and "For faultless service". In 1959

; the title "Fighter-pilots second class" was conferrea on him,

-" and later on the title "Air-borne force instructor".

Lt. Col. V. Sykov._ki_ is studyin_ in Zhukovskii Air-

Force _n_ineers Acade:A_y. lie has u wife, Valentina Hichuilovna

• Bykovskaya. _*_hois wo_'k_ni" a:_ labor:_tory assistant, i'hey have

a son a few months old.

The f_ther of the si_aceman Fedor Fedorovich Bykovskii

is a pensioner. _,_other - kluvdi_ lw_novn'_ is a lu:u_<,_wife.

[li_ sister lqarf:arit_i [:edorovm, i_ werkJn_ _i_;e_:onoi,_i_t-in_!,ecto_"

in a bank.

"Pruvda", 14 June 196_5 (_pcci:_] edition).
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_i_/_J_ C_[:IIUNI_U_ "VI;3TLK-_" 1N FLi_iIIT.

Spacesllip "Vostok-5", re:tuned by pilot-cosmonaut

comrade Bykov_kii continuca ita flight. At IF, hours

Moscow time t:. space_hip _atelllte "Vo,tok-5" completed

two revolutions around the Earth. filet coamonaut 3ykovokii

is feelinc excellent. All the _yotems of the s}aceship

operate very i;ell. The prescribed condition_ are being

_: maintained in the space cabin.

After implementation of physiolocical tests prescribed

_ by the program and checking the state of his own organism,

,, the spaceman had hi_z meal.

: At the end of the fir_ _ revolution the Spaceman-Five

! , V.F. Bykovskii, while flying7 above Africa, warml7 _u'eeted the

multimillion freedom-loving ,ifrican people

• Flying above the 3oviet Union the Spacemen-Five

: transmitted the followin.: radiocra,_"

",_rdent greetin:_ to he_-oie Jovie • _eople - builder of

_: communions, pioneer in space conquest".

Wh_n the spaceailip _-"_'_te_ ,,_z_.._,._v,._wr.,,,havin completed

< .

on_-_revolutioul w,_s again above the territory of unr 14otherl:;,nd,

Gi,m_.':_de_yko_kii transmitted gzeetin:, to t!_,:peei.le of the

Joviut [;niou _tvJ re2erted t,_ the Cen ....._

Col,imuni,_L i','__cLy oi" 3evict Union an,_ the ._oviet "lov,,_','i,ment

_=, about th,; tltiCC._imltl,. _li ht of .<5t)_ceshit, ilVoatol;-_ill.

•_1 - f_) o _ " " o . ,,. .._ _ o " :v " o o o -- ' > < o

....._ .........._......................_ - :._.........,:-;_;............;;.........................; -o........,/ ;_........;:'; iii w_ ..... ,_...........................,:;................._Ii":.........:=_ ":..................-q.......
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At 22 hour_ |4o_cow time th_ _;pace:_,ip"Vo_tok-5" completed

t_le fifth revolution. Aceordin_ to confirmed d_ta, orbital

period of the _paceshi|; i:; 88.2'/ i!_inute_+distance at perigee

:" 175 kin, distance at apo[:ee 222 kin, orbit_l inclin_tion 64°58 '.
+.

Flying above gurope V.F. _ykovskii transmitted the

following radiogram:

"iie_rty greetiugs to the people of _urope, wish you

_,. peace and h:_ppiness".

- The next radiogram of V.F. Bykovskii runs as follows:

"Flying above the territory of China I send brotherly

greeting; from aboard the Soviet spaceship "Vo .tok-5" to the

great Chinese people".

Bein(: above the _meric_n continent, the Soviet spaceman

_tr_nsmitted from aboard the spaceship "Vostok-5":

"From the bottom of my he_rt i greet the people of
W

Latin Americ:,, _Jishing them per_ce and well being".
i.

_.: "liearty _reeting to heroic people of revolutiona_'y Cuba".

When "Vostok-5" was flyiu_ _L_ove the Australian continent

the fifth Soviet _paceman greete_ the people of Auctralia.

uur_n+ the flight hu cat'rie4 out the phy_iolo!+ic-l _nd

vestioular teJt_ pre_crib_d b:,'the pro,J,.am;a._ well _ a :_,±rie:_

,V_ ."of phy_;icul e:.:,.*.eises.5ix_cem:_n:,:_.,IOVGLIi_,+.ewJt!_ a[l+etite

: _Jst-beef and bui_cd chiche:_. _ie fe,_lu fit :,n+_c._n well tolerute

u weitJltlc=_un_:u;, i_i:,,ulL;c _n_o J:: 7++, ..+......

"°" "° . ++",.iI' °. +'° + o'+,+
$, , !}" ° ...... ...... .o
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_n the fourth revolution _ykow_Lii _:_d n friendly

conver_ation with _paeemm-Four P_vel Pot_ovich, who

,: transmitted hearty _;reeting_ to him, fs_mily ,_nd friench-_.

Gompletint; the re_e,_rc_L proi_r,',_n of the fir_;t d_w ;;pnce_vm

_ykow_kii wil] r;lo+; !, after 24 hour_ l-ioscow time.

"_ravda', 15 June 1963.

!_ii _'_a C_I,itiLNI_UZ"VOd_X_K-5" CCi:_'lilU_iT_; FLIdHT.

• Cn the 15th of June 1963 at 8 hour_ 30 minutes tlosco,_

[7
__:_. time spaceship "Vostok-5" completed 12 rew, lutions _t-ound

the _:arth.

-J: _t the eud of the ,_event._revolution the _l_aceman

i/;; comrade 3ykovdkii haa co,u,'letgd the _.;ori:,pre ;cribed bZ¢ the

_, prograr,,. Before _;oin#_to ,:,leepat O0 hour5 09 minutes the

;,::." spaceman informed, that all the systems of the spaceship

_='_ operate no-'rnally, temper_ture in the cabin; ,:!O°C,humidity

57_,;,;_ he iu fecii,L' fine.

_=-': According to telemetric d:'_t: t_.,c .;_uize r:._te c,f sl._:_ce,nan

!,: ia b4, re.,, ir:,tion JO. ::iae ,;1,._p ,:i" c.,_mr:_de ]:rkow:,kii w_¢:

" dee}_ and restful. }ulue rate durin :;Icy! _v:_L__,-'_i,. At

_o 7 hour_ O0 minute_ the, aC' cenJ..u_; ke u:, inf,,rF_u,_ _:cut fe_lir<:

:-': 7

..,.. b,:/);a._implemcntation c::f i":-i.i,,¢,,:},ro_:vc,_;:;.

%.< .... II o . _, .. _,_, ,; _ _ _t_._ _,..... , o . o,. , _,,
: _;,..........., _ _ >_:;........,_..........;,:.T;/_: ; '_ ....................,-/_1_7,,:..,L:_i'.:_ ": __i; 7 :;'.........;, _; ...................__'........ :-........:..........,;.........:_........ :.......,,- _ _'.
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L.n tho 1,Sth of June at 1.5 hou," _.'.,oneowti_e tii_.

: _p_¢e_hip "Vo_tok-5", _-mned by the pilot ¢o.._mo_:,ut

i_ykov_kii, comi_leted the lir._t 2_, h_:,ur_ of it._ l'li,:::,t.

: During; thi._ time the _pace_hip _v_te]lite more than 16

time_ orbited tt_e Globe, h:,vin!-icover,'d 670 ';hou:;l,ndkin.

At 15 hou:'_ orbit._l l,_r:_muters of the, u_ac_s_ip

_ satellite were the feliowin_: diuLanc,: ;,t j_,_,ricee 17_ icm,

at apocee - 219 m_:, orbit:_l pericd - (_;_.2i_inute_.

Thru_hout the flicht the snaceman felt well. He

is ch:-erful and successfully carries out the flight and

_. scientific research pro_jra::_. ?he firut flijht d&_ pro_;ra_

:" included 2hysiolozical, in i)artic_,!_ vestibular, tests_-----

: checkins' the state of his ovid.-or,:anis._us maintenance of

communication on short and u!trashort _nve_ channel_

:i7 obse_vc, tion of e;-.rtil_urface v Sun and l.oon.

At one of the _'evolutionu the cq,F_ce:,_,_:r:took over the

ccntroi to check the wo:kin_" of the manual orientation style.

-? .Ixmn_, above the _Iorth Ar.,ericc_n territory the spaceman

trans[_:itted _:reet_n_ to the _eop!P of I;3A.

the spacem:m took hi:_ meui._ :-:tset hours. '.'hediver_ei

mer,u of the sp_cem_n included roa:Jted tont:ue , st,us'_L'oI)Io_, cutlet :_,

,." orantZeu, i,runL. _,uree_ bl.:_cP :_nJ wh'i,,_ i_1*e,':_c:and ot_,_,."hi,_}t-

; Calory food stuffs.

O0000010-TSGO8
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: .'_prJeem_n. ,kt ueven ir_ tim uorni)ig t).: apucem:,n _okeup

: andl began imp!omelIt, ntiofi of the oo¢_nd day':_ pro_:rnm.

: ?he conditions in the apace cabil, contSnue to

rClll(l[gnol'iH_L_ pFOb;;U:'e - _oq.oAn,,_ ,.. W.l_ oi."the mel'CUry)

<_: humidity - 40-65',:,;)the set tev_perature in t:he cabin i_

--£;" maintained autu:n.tic;_lly Out thp sl)acenlan curt, i1" he?

-,', wishea, to adju,_t the te,mper,_ture within 1::-20°C.

: All devices and cy-;te:.;so'.'up_tceaizip "Vo'_teh-5"

.,

_C operate nor_:C=.y. 2elemetric inform_tion ia re;:ularly

_.ncominL: fro_?,abourd and i-e."mi:a_to ostin:ate ti:e perl'orr:_once
[

of all t!_e equiI:r4ent of ti_e ._!:,ce:_hip and to obtain

objective d.:_taon ghe state of" the a_paceman's organism.

" !

_.:. _ccordin : to telemetric d.t_i, ]:ulse rate of tile

spaceman - 65-70, of r_?ol_ip:_tjon - 17-_0.

The fli;;nt of 5pc-_cemc:_n-_'iveco_tinu,:,u.
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varioun obnervuti6n_ :>rid iuv,;;;tif_T:,tion,_o l-'Pe:3crii:)ed b::

the flit:ht progr_m) cr, rried Gut p_3y:_i(,|ogic_l t_,';tn r, nd

}3hy_i¢_l exerciae_.

The ;'lir;ht p..'or;r:,::, includ,:d ,_,1:_,_ob,eew, tiGl,:; of

the ¢'_Yta :;urfacc u_,l of horizolt, i'_l'_,m an altit,tde of

over 200 kto i_ykovskii e_,sily di_gin/:,ui_hed outlines of

continent_, riveru, mountains ;.,ridciti._.

: 2he communic ti_n ,tith ::;p,ucemon on ultrashort andt_

short wave channels is quite stable. '['heradar stations

' continue to measure orbital p:_rameter:_ of the snaceship-

: ': sutellite and automatic._lly transmit data tu electronicc

coxnputers. All the equipments of the sp..=_ceship operated

reliably.

Flyin6 aLove the territory of _>ur I;otherland, the

.: spaceman transmitted ,;reetin::_ t...,the /loriou_ Lenin'c

• com_omol, to the wholc Soviet youth. ,_hen the _v:_ce_hi[,

t.ar.,_.2xtted Kreetin t; to, t,qew.*-Ls :ibove A._;ia) the 5l)_ee'_:_n -'" ,,'_"

_,.,t n:_tlon_o Ln board the .-t_:aceohif,,, Near aml Eiddlo ......

telet,rom:_ were transmitted from tho |,',rents ;,nd relatives

of the _pacer,|an, hi.d brother officer, I.N. Ko_:hedub,
%

q

.... thrice '.iero of the joviet Union.

• _n,: 61,:_ct,m'_n _,_,I_ well and .z:_ _:,oo) i._ ch(,,:rf_,3.

_" 'rh(. }_U]';" g':'te :_:, ,:..,for(, 1:: (/_.--6% t I'eo -ir._lOh - l','-2'O.

o£

Clle condition:; ill Lhe C:!l.,itl of 'gVoc__tok-_3'_ :>rt: V_lLtillt.':iIle(_

D.Orr, ul .

mt'r6_V_'-'v l:.. ,])_D,'_ lJh)tL.

• , '0 _ , , , o" _" '_ , -' "-- .......... _ %0o_ _ o, _ .... c ' o ::_,i o
- . ' "" :. u # ., . . "u :' T , . " - . 1) ," ° - 6 h' -I_ . '

"' ,o ' ' ,, '; _ F _ ' , " . ' u _) , o .Z, .... ')_ ' -

C ,, . u , o- o . _ ,, , ,) _ ,
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"VU3'L_)_-6".

_n tile 16th of June 1')L5 :,t !2 hour_; 5') _,i,_ut(_::

:: . Fioceow tin.:_ .L.:,¢e_;;(i i) "Vo tok-_" wo_; _;l:_ce,l il(c;. _ rtt_

orbit in the Sovi,,t Union. The _;acesl_.iii: piloted

1_:" ]) _ th_' fir_;t in tL, world woma, - citiz_m ,;" the 4ov:i_t

bnion com.-.,Ic '2cre;;hkova V,,le_ttizmYl;_,limir'ovna.

in this fli_>ht £he <;tud/ will !e coi,tinue,Ioi'

the effect of the. various gp',cefli?,ht factora on the

.2,"

!: ,hur,_anor_',:_ni,3m,inclu:i!n;- the co_',iarotivc ".'n-17,:i:._,

', _._hicn:_il]._,_ conductud d_rin Lhi:. f].i<_t, oL" the eff,:,¢i/

.- of theue f:_ctog's oi% the or...:_iG[,;_3 of _:?::_.)_:_:.:_w[:m'::., ;'_,_:w
?

[Y ;uuZCJ-ulO_ul,ical inv,:_:ti_;:'.tiun; _':ilib,. c rri,.! out :._d

" t:_ll2[';OF_i_ ti. ,';ild i[_l};f't::V<:'_i IIC Oi ta;¢ ;..: :dH:_ :i_ _,u( _.

c,

,v,{ :_5"_te;;;ui;; co.dition:; of ,joint flidht.

) f_-)_::. In accordance with the ::;etpro)ram the laun.n_nj

'< of tile _pacechi_ "Vo_[o)--()'w:,:; iL:,Je_!e_,t_:d .JuI'i:_t,the

" oybi ......,.,.,;_, ol t".e :;'#:ace:-('..il"Vocto':-':"• . _ a;(_iiCh@:.[ ill tht'

Soviet [,ni,)non t:*e 1;_t: _" d_,_v "l.?t.,

] A,o,; i.h re ,;to i.,,.,,,...),c:ir _ :sl; cc;;i)i;s _;Jr;u]:.sn,_;'_l;:]':

o:: t:,: citi:;¢.:::; (2[ _.: _' J[.'Vi' _ !.|_JL'tl ¢:<.)[;'-'L t_k: _$]iOV .iJ _ _]',::'iJ

?
'.; i"'.]tit:)._O%'iC;; !ll, i [¢?_'(?_;',liCC>V.: _. V;l'[C?]I|l:,il;,_i _';, <;[I,:J CL'V_I:_,

%

., • , _ , - {¢- ¥ % . _ _ _ _ j. % ;- - ,v.... :r, ' ,, .. 5 '. " " J "_ _ "

, . o,, • ;,. o ,, ,._ o , ] . - ,.. _ 0o ¢ _ ,, _ ,o. , '- ._;e _ "7 '
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" 3i-
' L 2O I00 [_ :*rid lh_.b_-2 [;el*:;. 'iJn,_ : : 'r;'' ] e a : '!_i i ,,1::<, r' rri_,';

,. trlmnm&tter "$_tL_!" n_-._',,fii, ol, fra,_uui,cj l'J,K_> i_C},._.

L

; _t twL,--ib',:,, tlUll_l,h_,i_ .L_(il}, ti:,:.; ii('_li (:;;L,,LJj iI:. _1,,i :,i,|%,_,i,i,

,_]s :;_o "Lt"n;.... '_"*)O."P(] t} ,' G'b_"'CO_.i:;_.,'5 tlW_L'_.U];--',"_ ;*tl_

-. "Voo tok-(.;" el;e ra t,e ]le.t'l.l_l 1].,}.

"_:: Co.m_unic',tio.:_ of the pro_re:iu of th,. joint f!inht

i!. will be transmitted by all r_:._(!io-st_ti,u,.;of tile Joviet

: Union.

,:; "Pr_,vda", 16 June 19b_.

:: VALZNTIN,_ TZRSSHKCV_ BEFOiZ A._;_v. _.

:i De_r comrades, friends, ccuntrymen:
{

I thank from the bottom ef my he_rt Lenin'_ Central

: Committee of the Co_;,muniut Forty of the Soviet tnion,

]'iaoviet fiovernm,.nt, Lit<, vhc__e doviet people fo?" ';he ho;,or

ot' entrustin::., me with_ the ac¢ompli_;hment of a .';pace f]iu_=_',.g

• I'am proud, tht,t our tnlented Soviet peo_le _,e¢'u_4e

a pioneer in the mautcrin C of _;p::ce and b>" its ;_ucc_;,r__eL_

.... c:-_uued ['[eneral adI:lir;_tion of ,lankind.

.... ,_-.; ;.... _. ........

, . _I 0 .... _ " :;_" " _ .... - _

.. ,, _ ,, °.° .....,'....... :_ " . ,. ,,° _,oo°._ ..
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of _o"iet s!

"}_avda", 'I<_June 1963 (Speci;d _:dition).

,. The first in the wol'id worn:in-cosmonaut, l: 2e,! _from .:ziocr:_phE.

, Valentina ql_i-dimirovn., 'i'ere._hkov.,'._-!"irst in the

world woman-ccm._onaut - uaa born in 195"/ in I:,a_._lenn_kovo

villace of Yutaevskii ,:tea in Y_o_lavl re.lion, iler _ather

ot that time -_as a tra<'to_-Oviver in c<;!lective £_:i'.'m,:_wJ

the ,',.othe:_ was _orki.u ' in a t._...._l. f_cto_'_:.

dhen V_lentina _;u_:_evcutuen she b%_,_n ;,_'err,l:_i c_ a

2;

_, cord-m;ke_ :'t '-_ Y,_po_I:_vIL tyre f_ctory. _Jut ,:;oonch:_l_-ed-

o'_er to ,_ job of s_,,ooth,:rin ,,_f_ctc, ry of t_ochnica/ cloth

'_hrao;<¢i _'erekol,_ where her Eoth,,v o.n_! c].de._ sister ';r_;

&

emplos(.,d Tin: willfuli i_:[ui:_itiw_ _:i,-] ,_;triv,-,ct,,_ ;.,,t:;_,

_-: edac tiou. .ith,.,u_-i,: viwL 'n,,r j<,_, ,h. h,,_ia_ <:t[_d[,,jn! it:

: ,_:'. cou:st" in .:, tc:<ti!,_ , .,h-_ ' ....

:>.. ],_:_i} ?_,2 F,'C( '[Pt_.i i_ [.._ii. 0 l <t :Shelf,],, i. % ih C<,_,)b . iiinisi .

00000010-TSG14
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At th_ factory V_lentin_ joined c_m_omol (communist

youth party). Since 1962 sh_ i_ a member of the Cor,munist

Party. She was respected by the young workers at the factory

for being a social worker and a leader in production. She is

a member of the Yaroslavl regional Committee of the Comsomol.

She was assisted in becoming a cosmonaut by a parachute sport,

which fascinated her. She joined this sport in 1959 at a

Yaroslavl areoclub. She was the organiser of the parachute

sport at the factory. 31ae made 126 jumps with parachute and

has a first division certificate in this sport. In the school

of cosmonauts she obtained the rank of a Junior Lieutenant.

Her Mother, brother and sister live in Yaroslavl.

Her Mother is now on pension, brother works as driver.

Sister is a weaver at textile factory "Krasnyi Perekop".

Her Father died at the front, during the World War II.

"_ravda", 16 June 1963 (Special edition). (TASS)

_ADIOG_IA_iS F_OM A_OARD "VOSTOK-6".

While flying above the territory of _he Soviet Union,

_'alentin_ Tereshkova transmitted the following radiogram:

"From aboard the spaceship "Vostok-6" I send hearty

greetings and be_t wishes to Soviet people - people creator

and warmly greet the Soviet women".

d'll

00000011
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Being above the African continent the pilot cosmonaut

V. Tereshkova tranQl_ittes sincere greetings to the people of

Africa, wishing them peace and happiness.

The Spaceman-Six valentine Tereshkova transmitted

greetings to the people of Near and Middle East. She said:

"Fro_ aboard the Soviet spaceship "Vostok-6" I greet

the people of the Near and Middle East and wish them peace

and happiness".

R_,DIOQRAMS....F_O_ABOAI_D".VOS_p.K,-5".

Pilot cosmonuat Valerii Bykovskii, while flying

above the Scandinavian peninsula, sent a radio message:

"From aboard the Soviet spaceship "Vostok-5" I warmly

greet the people of Scandinavian countries".

Being above the Asian continent, V. Bykovskii

transmitted ardent greetings and best wishes to people

of Asia. He sent the following radiograms:

"Greetings to industrious Mongolian, Vietnamise and Koreyan

People".

"Warm greetings from aboard the Soviet spaceship

"Vostok-5" to the people of India, Indonesia_ Laos, Ceylon

and Cambodia".

' "Pr_ _da", 17 June 1963.

....... \ , o .... •,,
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TAS$ .COMMUNI_U_ SPAC_{IP "VOSTOK-5" CO_TINUi,;S ITS FLIGHT.

The flight of the Soviet spaceman comr. Bykovskii

continues.

At 3 hours in the morning Moscow time on the 16th

of June spaceship "Vostok-5" completed 28 revolutions

around the Sarth.

On the previous day_ 15th of June_ the spaceman

has fully implemented the plan of research, marked for

the second day of the flight.

Having informed the Earth about his feeling perfectly

fit, comrade Bykovskii went to sleep after a hard working

day a little earlier than planned. The spaceman slept

soundly for about 9 hours. During sleep the spacemanls

pulse rate was 50-56.

In the morning on the 16th of June comrade Bykovskil

woke up at a set time. He is feeling excellently. Having

contacted the Earth and informing, that everything aboard

the Vostok-5 is in order_ the spaceman began carrying out

the program of the third day of the flight beginning with

morning exercises and breakfast.

In a joint flight.

The flight of spaceship "Vostok-5", piloted by

Valerii Bykovskii, _nd of spaceship "Vostok-b", piloted by

a brave daughter of the Soviet p_ople Valentina Tereshkova,

conti_lu_u,

• ......_i_-_'_-_ -_ '_ _- S ............7=_ _i-_ ....... _ ......- .............. " "_ "__' _ '_
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_oon after the o_'bital insertion _;p_ce_hip "Vostok-6"

passed in the direct vicinity of the spaceohip "Vostok-5".

The first conversation of the cosmonauts with each other took

place at 13 hours, They hive sent a joint report to the

Central Committee of the Communist Party of the Soviet Union

and to Soviet Government.

At 15 hours Moscow time on 16th of June spaceship

satellite "Vostok-5" completed 33rd revolution. It has been

in space now for two days and covered over one,million three !

_ hundred 50 thousand km. Spaceship "Vostok-6" is doing now

its first hundred thousand km of orbiting. Va!entina

Tereshkova has now been in space for two hours.

During the second day of his flight 3ykovskii continued

prescribed by the program physiological tests and scientific i

i
research. The spaceman observed surface of the Earth_ horizon,

cloud cover, Sun, Moon, stars. The condition of spaceman as

previously very good. He informs, that his appetite is

excellent and the mood cheerful.

In the evening on the 15th of June picture of Spaceman-

Five Bykovskii was transmitted several times on Central television

and Intervlsion. The last television session found Bykovskii

asleep.

i On the 16th of June at 14 hour:; the viewers saw for

the first time transmission from aboard the _paceship "Vostok-6".

At this time Valentine Tereshkova was conversinl,;by radio with I

W.srth. She informed, that she is feeling very well. I
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The conditions in _pace c_bins are maintained within
%

tho flxcd limits. The Joint flight of the _oviet co._monauto

is proceeding successfully.

At 19 hours Moscow time on the 16th of June spaceship

i satellite "Vostok-6" with spacewoman Valentina Tereshkova

has completed five revolutions around the Earth°

Comrade Tereshkova feels quite fit. Mean pulse rate

i
_s 80, respiration 20. Weightlessness doe_ not bother her.

This was seen on the screens of televisors during the flying

! past of "Vostok-6" on the second and third revolutions above

the Soviet Union territory.

On the first revolution Valentina Tereshkova had her

breakfastj on the third revolution - lunched.

Temperature in the cabin of "Vostok-6" - 23.6 °,

relative humidity - 34%, pressure - 770 mm of mercury.

The Soviet spaceships satellites contine their joint

flight. At 22 hours on the 16th of June spaceship "Vostok-5"

completes its 38th revolution, spaceship "Vostok-6" - seventh

revolution. On 16th of June orbital parameters of "Vostok-5"

are as follows: altitude at perigee 168.4 km, altitude at

apogee - 208.3 km, orbital period - 88.06 mIR.

The orbital parameters of "Vostok-6" according to

verified data are the followinc: altitude at perigee 181 km,

at apogee - 231 km, orbital period - 88.3 min,

00000011-TSA06



Both Valerii l)ykovskii and Valentina Tereohkov_ feel

well. _%Ii the systenls of "Vostok-_" and "Vostok-6" function

normally, Temperature in tho cabin of "Yostok-5" -.16°C,

pressure - 780 mm of mercury, relative humidity 60%. For

"Vostok-6" respectively - 20°C, 754 mm and 3_%,

During _ne of the television sessions Valerii

Bykovskii, releasing from the harness, floated around the

space cabin. His lunch coincided with another TV session.

The viewers could observe him eatin& and drinking. The

lunch menu included roast veal, white bread, sweet fresh

cheese, black-currant juice and vitamin lozenges.

Due to the fact, that Bykovskii and Tereshkova

took-off at different times - at I_ hours and 12 hours

30 minutes respectively, the time table of their working

day also differs by about two hours. At the moment of

this communic_Jtion issue Valentina Tereshkova is finishing

dinner a_d gettin_ ready fo_ sleeg, whereas Valerii Bykovskii

will dine only at 24 hours. Tomorrow a new working day

awaits them both.

! "Pravda", 17 June 196_,

J.
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TAS_ COMMU_II_UET.E PROLONGEDJOINT FLIGHT OF

A new day has begun of the Joint flight of the

Soviet cosmonauts Valerii Bykovskii and Valentina

Tereshkova. At 8 hours in the morning Moscow time on

the 17th of June spaceship "Vostok-5" completed over

44 revolutions around the Earth, spaceship "Vostok-5" -

over 13 revolutions.

Valentina Tereshkova woke up today at 6 hours

10 minutes in the morning, got in touch with the Earth

and informed, that she slept well, feeling perfectly fit.

The checking of pulse, which was continuous during her

sleep by means of telemetry, shows, that the sleep was

sound pulse rate 52-54.

Valerii Bykovskii woke up at 7.30 in the morning

in good mood and feeling well. His pulse rate during

sleep - 46-50. Both began their day with physical

exercises before proceeding with implementation of the

flight program.

All systems _f both the 6paceehips operate normally,

fixed hygienic conditions are maintained in space cabins.

The fourth space day begun for Valerii Bykovskii

and second space day of Valentins Tereshkova.
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On the 17th of June in the morning both the

cosmonauts had • long radio-communic_tion with Earth.

They reported on the working of the epaceship_ oystems,

reading of control instruments on temperature, presQure

an6 air composition in the cabins. From the Earth a

number of technical instructions were transmitted on

the most expedient working conditions of individua? systems.

The cosmonauts continue punctually to implement the

flight program and give detailed descriptions of their

well-being and impressions, connected with the space flight.

On _commendation from the Earth the cosmonauts

reduced the air temperature in the space cabins. Now

the temperature in the cabin of "Vostok-5" is 15°C,

"Vostok-6" - 18°C. The analysis of the cosmonauts reports

' and telemetry data shows, that the systems of both the

spaceships function efficiently.

Valerii Bykovskii and Valentina Tereshkova maintain

radio-contact with each other.

At 15 hours Moscow time on the 17th of June spaceship

"Voetok-5", piloted by Hykovskii co,apleted during the three

days of space flight 49 revolutions around the Earth, covering

distance of over two million km. The joint flight of spaceships

"Vostok-5" and "Vostok-6" is continuing over 26 hours. During

thio time Valentina Tereshkove on spaceship "Vostok-6" orbited

the Globe 18 times.

!
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_t 15 hQuro on the 17th of June orbital parameter_

of "Voutok-5" compo_edz altitude _it perigee - 165 km, at

apogee - 202 |_m0 orbital period - 88o0 min, 0i'bital

parameter_ of spaceship "Vootok-6": nltitude at per_ _ -

1?7 lm, at apogee - 225 kml orbital period - 88.2 min.

From the verified data of the flight path of

spaceships "Vostok-5" and "Vostok-6", minimum distance

betweea them on the first revolution of the joint flight

was about 5 1_.

During the past 24 hours the cosmonauts, besides

the scientific research, conducted a two-way radio-

commun$cation. The contact between the spaceships is

quite reliable.

During the first day of her flight Valentine

Tereshkova transmitted greetings to the people of China,

Latin America, heroic women of Cuba, people of U3A and

Australia. The cosmonauts feel cheerful _nd in the mood

for work. Their appetite and sleep are good. Pulse rate

of Valentina Tereshkova - 68, respiration rate - 18; of

Valerit Bykovskii pul_. - 60, respiration rate - 15. All

the systems of spaceships "Vostok-5" and "Vostok-6" operate

normally, Pressure, temperature, humidity and air ¢ompeoition

in space cabins are within tae norm.
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Fourth working aay _f V:_l_!_ii Bykov_kit in sp_ce

in coming to a close. Coumon_ut-Slx Valentina Ter_hkova

completed program of the second day of the flight. At 22

houre Hoscow time on the 17t of Juno spaceship eatollite

"Vostok-5" was completing 54th revolution around the Earth.

The epaceehip of Valentin_ Tereshkova "Vostok-6" _t thi_ time,

having covered in space about 900 thousand km, was makin E

23rd revolution.

The cosmonauts feel fit I they became fully adapted

to working conditions in space and carried out today a

large volume of scientific observations in total conformity

with the programs.

Valerii Bykovskii and Valentina Tereshkova inform

each other on the progres_ of flight. They exchanse information

on the working of equipment and th_ systems of spaceships1 as

well as informati_n, received from the Earth. During their

flight they regularly communicate with Earth. The quality

of space communication is excelle_,t.

The telemeasurements data confirm, that all is in

order _board the spaceships. Pressure, temperature, humidity

and air composition in space cabin_ are normal.

The joint _pace flight of Soviet spaceships continues.

"Pravda", 18 June 1963.
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At the moment of "Vootok-6" pas_in_ obove the

territory of the Soviet Union, Valontln- _eronhkova

greeted Lenln'_ kom_omol,

'_W_rm_ot ,.e_rdo from up.ca to the Lenin'_ Communist

Youth, in _:he ranks of which I _rew up" - _y_ the radiogram.

"Hearty greetinl_s to the peoples of Asia" - wa6 the

radio-message of V_lentina Tereshkova from aboard the

spaceship "Vostok-6", when it was passing above the Asian

continent.

_hile flying above China, Valentina Tereshkova sent

the following radio-_ram:

"Being above your country, I send w_rmest regards from

aboard the Soviet spaceship "Vostok-6" to multimil!ion people

o_ Chin_".

While flyin_ above the American continent, Valentina

Tereshkov_ directed the follo_in_ radiograms from aboard the

spaceshi_ "Vostok-6" :

"Peace and h_ppiness to the peoples of L_tin America.

Sincere re_ard8 to heroic people of Cuba, cloriou_ Cub_. women.

Best wi_hes for p_ace and happiness to the people or

United States of America".

I

!.
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' _,'lyia_abow the Scr_ndint, vi_n p_ninnula, Vnl_.ntina

Tore_hkov_ direot.od tl_e followinf; radtoKram from _bo_rd

the spaoe_hip _atol].ite "V_tok-6'°z

"W_rmo_t _reetinL_r to the people of _c_ndin.vt.n

co_:.ntrios".

Cosmonauts V_lentin, Toreshkov_ and Valerii Bykovekii

Jointly addressed th_ nations of the world from aboard their

spaceships. Their message from space says_ "We wish ell

n_tions on Earth a stable peace and happSnes8".

"Pravda", 18 June _96_°

TASS COEHUNI_UE THS UNPARALL_D FLIGHT OF SOVIET SPACES.HIPS CONTI_:S°

This is the third day o_ the joint space flight of

Valerii Bykovskii and Valentina Tereshkova.

By 8 o'clock in the morning on the 18th of June spaceship

"Vo_tok-_" completed 60_ and the spaceship "Vostok-6" - 29

revolutions around the Earth. By this time "Vostok-6" has

covered in space one million 200 thousand km.

At night the cosmonauts were asleep. Their sleep

lasted for ? hours.

The workin_ day of Cosmon_ut-Six Valentina Tereshkova

begun nt 5 hours 50 minutes _oscow time. Valeri_ Bykov_kii

woke_p at about _ o'clock. They reported to the Fa_th on the

normal procedure of f_i_ht, _ood performnnce of all the systems

and about their own well-being.

, ....._...........' ...... z • " _.... ..,_,-_,-:_,_,....I ......._...............i.......... __.I ........ i' " _.......
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D_ta of tolemotrSe ch_cking prnvo, that _,ll th_

fl_tom_ of "Vo_tok-_" _Bd "Vooto_-6 .t _rn in _od wor_ina

order, The rocordtngo of di_foront pnromotcr_, ch_r_xet,:ri_ln_

the otote of the coom_nautfl and received during the o_ght,

were procoo_ed. Th_ decodin_ results _how, that the sleep

of both the co_onoutQ who oound and restful. _uloe rat_

of Valerii Bykovskii was 45-52, of Volentina Tere_hkova - 52-60.

Pressure, temperature and air composition of the

cabins ure maintained automatically.

Al_ _xtensive network of measuring c'_%_c._, continuously

follows the course of the fliEht. _esides the telemetric

information of the worklng cf _ystems and the state of _he

eosmonau _ne Coordination centre regularly receive8 data

of orbital measurements. From these data, processed on

electronic computer_, the changes are checked of the orbital

pnrameters.

fhe Soviet _paceships "Vostok-5" and "Vostok-6"

continue their flight.

At the end of the fourth day of its flight, nt _5

hours Moscow time on the 18th of June, spaceship "Vostok-5"

orbited the Earth for the 66th time, havin_ covered distsnce

of over 2.6 milliono k_. Its orbit_l period is 87,8 min;

•Ititude at perigee 159 km, at apogee - 193 km.

• "_'"._ "":' i ...... :~--;.... .-'"--'..... 7--""

.... _-_ " ..... l ..................._....... ;_ 'i......
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Valerii Sykovskii h:_sbeen in flight now for 96 hours.

This already exceeds the time of Andriyan Nikolaev's s_sce

flight _n "Vostek-3".

During the four past days a large amount was carried

out aboard "Vostok-5" of scientific research, special experiments,

vestibular and physiological tests, observations of E_rth surface,

its cloud cover, stars, Moon.

Important data were obfained on the possibility of

establishing direct radio-communications in short and

ultrashort wave bands.

The faultless performance of the numberous devices

and systems of the spaceship "Vostok-5" during the four days

prove their high reliability.

For the spaceship "Vostok-6", piloted by Valentina

Tereshkova_ it is the third day in the orbit. Its orbital

period is 88.1 rain; _Ititude _t perigee 174 km, at apogee 218 km.

Having completed 34th revolution around the Earth and

covering over 1.4 million km in space, the brave Soviet girl-

cosmonaut on spaceship "Vostok-6" has one and a half times

exceeded the space flight of American spaceman Cooper.

Yalentina Tereshkova, _ust as Valerii Bykovskii,

carries out in space a large amount of research. All the

systems and equipment of spaceship ,'Vostek-6" operate normally.
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The conditions m_int_ined in space cabms are the

moat suitable for work and rest of the cosmonauts.

Both the cosmonauts feel perfectly fit.

The flight continues.

On the 18th of June on board of spaceships "Vostok-5"

and "Vostok-6" a g_eetin_ was transmitted to Valerii Bykovskii

and Valentina Tereshkova from the Plenary Session of the

Central Committee of CPSU opened in Moscow. The cosmonauts

in reply radiogram thanked the participants in the Plenary

Session for their kind regards.

At 14 hours 34 minutes a telegram was transmitted

aboard the "Vostok-5", that the CeDtral Committee has

examined the application of Bykovskii about his admission

into CPSU and decided to admit him as a member of CPSU.

In the answering z'adiogr_m the cosmonaut assured

the Central Committee, that he will justify the trust,

shown to him.

At 22 hours on the 18th of June the spaceship "Vostok-5"

was in its 71st revolution around the Earth, havin_; covered

about 3 million km in space. This distance has not as yet

been flown by any of the _pacemen. Valerii Bykovskii is

successfully coping with the flight program and feels quite

fit; his pulse is 60-68, respiration - 16-18.
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Space_hip satellite "Vostok-6", piloted by Valentina

Tereshkova, was at 22 hour6 on the 18th of June in its 40th

revolution around the Globe. The daily working program in

flight has been completed.

Soon Valentlna Tereshkova will lay down to sleep. The

Cosmonaut-Six is feeling well; her pulse is 64-76, respiration -

18-2o.

All systems aboard the spaceship-satellites operate

normally. Temperature, pressure and humidity in the cabins

are maintained within the preset limits.

An efficient workin6 have shown the numerous ground

centres of communication, flight control and reception of

information from aboard the spaceships. The received data

were immediately processed.

The third day of the joint space flight is coming

to a close.

"Pravda", 19 June 1963.

TA$S COMMUNIqUe'. SPACESHIPS LANDED AT T}_ SAME LATITUDE:

The joint space flight of the spaceship 8atellitc

"VostoK-6", piloted by the first in the world spacewoman

citizen of USSR Valentina Vladimirovna Tereshkove, and

spaceship satellite "Vostok-5", piloted by epacem_n citizen

of USSS Bykovskli Valerii Fedorovich, has been successfully

completed.
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In accordance with the Joint flight program spaceships

"Vostok-6" o,nd "Vostok-5" landed on the 19th of June in

prescribed areas of the Soviet Union.

Spaceship "Voetok-6" landed at the calculated 49th

revolution at 11 hour:; 20 minutes Moscow time 620 kau north-

east of the Karaganda town.

Spaceship "Vostok-5" landed in the calculated 82nd

revolution at 14 hours 06 minutes 540 Pun north-west of

Karaganda.

In accordance with calculations both the spaceships

landed at the same latitude - 530.

!

At landing places the heroes were met by groups

responsible for landing, friends, doctors, Journalists and ]

sport commissars. !
1
i

The cosmonauts Valentina Tereshkova and Valerii
i

Bykovskii feel quite fit.

"Pravda", 20 June 1963. i
J

i
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TO COMMUNIST PARTY AND PEOPLE OF TIlE SOVIET UNION:

.. TO PZOPLE AND GOVERNMENTS OF ALL COUNTRIES:
n ! n inmml --

TO THE WI_OLE PROGRESSIVE MANKIND:

Addr.ess of the Central Committee of CPSU ! Presidium of

the Supreme Council USSR and of the Government of the

Soviet Union.

Another great space epic has been crowned with a

brilliant success. The heroic Soviet cosmonauts Bykovskii

Valerii Fedorovich and Tereshkova Valentina Vladimirovna

have accomplished on marvelous spaceships satellites "Vostok-5"

and "Vostok-6" a many-days joint space flights and have safely

landed on the territory of our Motherland - Union of the

Soviet Socialist Republics. !

Placed into orbit on the q4th of June spaceship

satellite "Vostok-5", piloted by valiant son of the Soviet

people communist comrade Byk6vskii, hes during 119 hours

orbited the Globe 81 times and co_ered a distance of over

3 million 300 thousnnd km.

On the second day in space of the spaceship "Vostak-5",

another spaceship was placed into orbit on the q6th of June

1963 - "Vostok-6", piloted by heroic daughter of the Soviet

people, communist comrade Tereshkova.

"Vostok-6" during 71 hours has orbited our planet

48 times and covered a distance of about 2 million km.
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This outstanding space flight has extended the

limits of our knowledge of the Universe, has proved

once more the reliability and perfection of our space-

ships, created by the talented Soviet scientists,

designers, engineers, technicians and workers. The

unparalled duration of being a man in space has enriched

the science with new data, which are invaluable for the

forthcoming flights into distant spaces of the Universe,

for further development of science and technique. The

new prolonged Joint flight in space of spacehip-satellites

"Vostok-5" and "Vostok-6" is a glorious victory of labour,

thought and mind of the Soviet man - initiator of the

space era, a ¢ollosal breakthrough. This daring flight

of the Soviet people into space, li_e all the preceding

• flights, is a living embodiment of titanic power, talent

power, talent and genius of the Soviet people_ a brilliant

demonstration of the advantases of the Soviet socialist

order. Todayls majestic victory, gained in the struggle

for the mastery of space, is an example of un_aralled

courage and daring of Soviet people, brought up by our

Communist Party, inspired by all-conquering ideas of

Marxism-Leninism.

The Soviet social order called into life the _werful

forces of people, raised it to great accompllshment_. In

achievements of Soviet economics, in the impetous upward

flight of technology, in successful economic competition

with ¢apit_liam, in the growth of , new man - in _II thst
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Is great and beautiful, which in cre_ted on our earth,

we and all our friends abroad see triumph of the Marx-

Lenin ideas, triumph of socialist order.

Progressively further and deeper penetrates into

space secrets the creative thought of the Soviet mant

distant planet8 and stars become progressively nearer.

Every new route, paved by Soviet people into space, 18

a brilliant proof, that the Soviet science and technique

firmly hold their forward position, won by the Soviet

people in the struggle for conquering the outer space

_or peaceful purpose.

In this Joyful and solemn hour Soviet people with

a feeling of great pride and admiration recall, that it

is our countrymen, _,ho were the first to penetrate into

space distances, that the dawn of the space era began on

our Earth. Soviet Union was the first to place into

orbit the artificial Earth satellite, was the first to

deliver a USeR pennant to the Moonl first to send into

space the spaceship s_Ltellite with animals, first to send

a man along the untrodden spaceways and attained great

victories, which _re applauded by the whole progressive

mankind.

Today into the glorious chronicle of heroic masterlng

of space next to the names of Yurii Gagarin_ Herman Titov, !

Andriyan l_ikolaev and Pavel Popovtch the Soviet people have i

written in new names,in gold letters - Valerii Bykovskii and

- Vslentina Tereshkova.

..... "'"" _-----_- _ _ .... _ .... i_i_____...___ | ........ i _ ....."
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The _uccessfully completed prolonged joint _pa¢e

flight i8 remakrable by the fact, that the commander of

the spaceship satellite "Vostok-6" was the heroic daughter

of our Motherland, citizen of the Union o_ Soviet Socialist

Republics, first in the world spacewoman comrade Tereshkova

Valentina Vladimirovna. The feat of comrade Tereehkova

multiplied the great glory of the Soviet woman - indefatigable

workers, active fighters for the peace and happiness of

nations, builders of communism.

The glorious son and daughter of our Motherland

comrades Bykovskii and Tereshkova have shown true heroism

and faultless skill of cosmonauts, valiantly and fearlessly

led their marv31ous _paceships along the cosmic routes. The

Communist Party and Soviet people are proud of you, dear

comrades Bykovskil and Tereshkova|

Pilots cosmonauts, scientists, designers, engineers,

technicians and workers, all those who participate in con-

struction of magnificent spaceships satellites and in the

accomplishment of the many-days space flights, fruitfully

labored for success of these composite flights, have carried

out with honor their duty to Motherland.

Less than six years h_ve pas_ed since the launching

in the Soviet Union of the first artifici_l E_rth satellite,

but what a _reat progress our country has made in the m_sterin_

of space. All achieve_ent_ of the Soviet Union _nd Its heroic
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people in the sphere of _pace re_ezrch _nd conquest serve

the progress of mankind, the great cauoe of pe_ce on E_rth.

Our red-star spaceships fly above the _arth as messenger_

of peace, as embodiment of the peaceful striving of the

Soviet people - builders of communism.

We appeal to the Governments of all the countries,

to all the peoples of our planet to stop the armament race,

to implement genera] and total disarmament, to struggle

persistently for the cause of peace in the world. Let the

greatest achievements of the human _enius and scientific

discoveries serve the noble cause of peace.

Soviet people by its heroic labor raises the shininc

buildin_ of communism, indefatigably strenghtens the might

of its socialist power. In unbounded spaces of our Motherland

the persistent constructive labor of the millions of the new

world builders i_ in full swing. The feat of couraceous

pilots cosmonauts comrades Bykovskii and Tereshkova inspires

the Soviet people to new victories in the building of cummunism.

Glory to the Soviet people - builders of communism_

Glory to heroic conquerors of space!

Forward, to the triumph of peace and progress|

Central Committee of Presidium of the Supreme Council of

CPSU Council of UISSR Ministers

of U_SR.

.... '- l ! ..........
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An 0utstandin_ Gontributi_- to Universal _cience.

To scientizt_ and designerat en_ineeSel technicians

and workers, to all groups and organization.s t participating

in the accompliahment of prolonged joint apace flight of

_ "VOstOk-5" and "Vostok-6".

' To Soviet pilot cosmonauts comrade Bykovskii0 _omrade
I

i Tereehkova.

! Dear comrades!

Dear countrymen and countrywomen|

During these days another glorious page has been written

,. in the history of space mastering, a new important step made
i

_ in uncovering by a man of the mysteries of the universe.

A special joy and pride is roused in the _oviet people

by the fact, that thi_ time also the prolonged joint flight

in difficult conditions was accomplished on spaceships

"Vostok-5" and "Voztok-6 t_ by citizens of the Union of Soviet

Socialist Republics comrade Bykovekii Valerii Fedorovieh and

comrade Tere_hkova Valentina Vladimirovna.

Unparalleled in its significance is _he feat of _ilots

cosmonaut_ Valerii Bykovakii and Valentina Tereehkova. In

the prolonged joint flight the cosmonauts carried out an

extensive program of scientific research0 new contribution
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wao made into the treasury of the world'8 6cience and

culture. _he monkind will alw_y_ recall with pride the n_mes

of Yurii Gagarin, Herman Titov, Andriyan Nikolaevt Pavel

Pnpovich, Valerii Bykovskii and the first in the world woman-

cosmonaut Valentina Tereshkovs.

Whole-heartedly we congratulate you dear comrades Bykovskii

and Tereshkova with successful completion of a new Joint space

flight. The Motherland is pround of your great feat, which has

multiplied the fame of the Soviet people and enriched the

science.

The spaceships sat,_ilites "Vostok-_" and "Vostok-6",

created by our seientilts, designers, engineers, technicians

and workers, have successfully passed every test in the most

4Afficult contitions of space flight. Throughout the whole

fligh_ the ,quipment of "Vostok-5" and "Vostok-6" performed

efficiently and unfailingly.

In unparalleled feat of comz,ades Byko,-_kii and Tereshkova

the genius was manifested with a new force of the Soviet people

people-fighter, people-worker. The whole world has become once

more convinced of inexh_ustible advnnta_ee of socialist order

over the capitalist, the might and greatness has been demonstrated

of our Motherland - Union of the _oviet _ociali_t Republics.

II
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Central Committee of the Communint P_rty of the _oviet

Uniont Pr_oidium of the 3upreme Council of U_3R and the

Council of Hinl_ters U3_R warmly congratulate _cienti_t_ t

designers, en_ineer_, t_chnicians_ workers, medical personn01-

all. who p_rticipated in construction of _paceship8 s_tellitee

"Vostok-5" and "Vostok-6", in preparation and successful

accomplishment of the joint space flight.

Glory to 3crier scientists, designers, engineersl

technicians and workers - creators of marvelous spaceships[

Glory to v_liant 3crier cosmonauts[

Glory to heroic _oviet people - builder of Cormnunism|

Glory to the Communist Party of the Soviet Union -

inspirer and organizer of all the victories of the _oviet

people|

Forward, to the victory of communisml

Central Committee Presidium of the Council of

of CP3U _upreme Council _inisters

of the USSR U_3R

"Pravda", 20th June, 196_.

Tass Co,,,unique ProEr_m Fu..1.1Z Implemented.

The joint flight of _pace_hip_ satellite_ "Voetok-5" and

"Vo_tok-6" Is succe_efull¥ completed.

.......oooooo"-"......1-TSR19
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'_ho opace_hip "Vo_tok-5", pi%oted by V.F. Bykov_klle

took-off on the 14th of June at 15 hour_ 14oocow time and,

in accordance with the program, after a five-day epace

flight, landed on the 19th _f June at 14 hours 06 rain in

prescribed area on the territory of the Soviet Union. The

spaceship "Vostok-5" was over 119 hours in flicht, made over

81 revolutions around the earth and covered a distance of

over 3 million 300 thousand km.

The spaceship "Vostok-6", piloted by the first in the

world woman-cosmonaut V. Tereshkova, took off on the 16th of

June at 12 hours 90 minutes. In accordance with the set

problems launching of "Vostok-6" was implemented during the

orbiting of spaceship "Vostok-5"e

According to program the joint _light of spaceships

satellites continued for about thr_e days and was successfully

completed on the 19th of June. The spaceship "Vostok-6" landed

at 11 hours 20 minutes in prescribed ar_a on the territory of

the Soviet Union. The spaceship was in flight for 71 hours,

having completed during this time over 48 revolutions arouud the

earth and covering a distance of about 2 million km.

_ring the flight th-_ c:e_mon_uts controlled the spaceshiPs0

checked performance of the sy_temst conducted r,_arch _nd

observations of earth surface, cloud cover of the earth 0
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oba_rvat_on_ of the nun, moon and ata_n. Thrau_hout th_

flight they regularly carried out _hyaiolagical, v_ntlbular

and psychologi_ol t_,t_ and ope_Isl _xercio_o _n con_itlono

of wei_htleosne_o.

A reliable two-way radio-co,.,_,unication wa_ maintained

between "Vostok-5" and "Vo_tok-6", During the flight the

cosmonauts exchanged resultG of observations, Radio-contact

of spaceships wa_ qui_e o_able,

All the systems of the spacesl_ps, as well as the ground

stations of flight control functioned faultlessly. The

reliable performance of telemetric and television equipment

enabled to keep up constant checking of the state of the

cosmonauts and performance _f the systems, The ground

measuring complex provided measurements and timely processing

of data on the flight trajectory of spaceships,

The descent and landing systems of the spaceships

performed efficiently and coordinately,

The telemetric data of medical checking and visual TV

observations of the star? of the ¢osmonaut_, conducted throughout

the flight, have shown, that the cosmonauts _ykovskii and

Tereshkova stood well the orbital insertion, the many-d_ys

space flight and return %0 e_rth, After the space flight

and ]_u]ing b_,_h the cosmonauts feel quite fit, _t pre_nt

i |
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they are resting an," re undergoing medical examination.

The extensive program of space research is fully

implemented. New valuable data were obtained on the effect

Of various factors in prolonged space flight on the organism

of a man and woman. _xtensive medico-biological investigations

have been conducted. Considerable actual material was obtained I

required for further improvement of the systems in piloted

spaceships.

The joint flight of comra_es Bykovskii and Tereshkova is

a new contribution to the cause of peaceful mastering of the

outer space, once again indicates high level of achievemeDts

in the national science and technique and heroism of the Soviet

people.

"Pravda", 20th June, 1963,

Decree of the Presidium of Supreme Council of USSR
i
i:, on _onfer_ Title Hero of the Soviet Union to
!! Pilot Cosmonaut Comrade B_kovskii V,.F.o.

i_ For accomplishment of prolonged space flight on spaceship

_i satellite "Vostok-5" to confer the title Hero of the Soviet

, Union with award of the Order of Lenin and medal "Gold Star"

to pilot cosmonaut comrade Bykovskii Valerii Fedorovich.

L. Brezhnev

Ghalrman of the Presidium of the _upreme

Council_ USSR
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M. Ge_rgadze
Secretary Presidium of the Supreme Council

of USSR.

Moskva, Kremlin, 22nd June, 1963.

Decree of the Presidium of Supreme Council of
USSR on Confer_g Title "Pilot Cosmonaut USSR"
_, on Comrade B_kovskii V.F.

For accomplishing a prolonged space flight on spaceship

satellite "Vostok-5" to confer title "Pilot-cosmonaut of

USSR" on the citizen of Soviet Union comrade Bykovskii V.F.

L. Brezhnev

Chairman Presidium of the Supreme Council
of USSR.

M. Georgadze
Secretary Presidium of the Supreme Council

of USER.

Hoscow_ Kremlin. 22nd June, 1963,

Decree of the Presidium of the Supreme Council of

USSR on Confen_ the Title Hero of the Soviet
Union on Pilot Cosmonaut Comrade. Ter.shkova V.V. _

For accomplishing a prolonged flight on opaceship
t

satellite "Vostok-6" to confer the title "Hero of the _oviet

Union" and award of the Order of Lenin and medal "Gold Star"

to first in the world woman cosmonaut comrade Tereshkova

_ _ _, _ .....
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Valentina Vladimirovna and to erect a bronze bust of the

Hero in the city of Moscow.

Lo Brezhnev

Chairman Presidium of the _upreme

Council of USSR.

M. Georgadze

Secretary Presidium of the Supreme

Council of USSR.

Moscow I Kremlin, 22nd June, 1963.

Decree of the Presidium of the Supreme Council of
USSR on Conferring the Title "Pilot-Cosmonaut
USSR" on Comrade Tereshkcva V.V.

For accomplishment of prolonged flight on spaceship

satellite "Vostok-6" to confer the title "Pilot-Cosmonaut

USSR" on the citizen of Soviet Union comrade Tereshkova V.V.

L. Brezhnev

Chairman Presidium Supreme Council

of USSR

M. Georgadze

_ecretary Presidium Supreme Council

of USSR

i ! i
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Moscow, Kremlin. 22nd June, 1963.

"Pravda", 23rd June, 1963.

Press-Conference on the Successful Flight of

Spaceship "Voetok-_" and "Vostok-6".

The Assembly Hall of the Moscow State University, where

the press-conference is being held, is overful. There are

correspondents of Soviet and foreign newspapers, radio and

television. Present also foreign diplomats, stationed in

MOSCOW•

In presidium jointly with cosmonauts are the outstanding

Soviet scientists. They are entitled, just as the cosmonauts,

to the laurels of the new brilliant victory of the Soviet

people•

The pr_s-conference is inaugurated by M.V. Keldysh,

President of the Academy of Sciences USSR.

Decisive step to Mastering the Secrets of the
Stellar World s. Address of M.V. Keld2sh.

Dear Comrades, gentlemenl

On the 14th of June, 1963 began the unparalleled space

flight of the spaceship-satellite "Vostok-5", piloted by the

USSR citize, Lt. Col. Valerii Fedorovich Bykcvskii.

On the 16th of June, 1963 spaceship satellite "Vos6ok-6"

was placed into the earth orbit, piloted by the first in the

world woman cosmonaut V_lentina Vladimirovna Tereshkova.

• " ir'l ilU i i,ii
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The unequalled feat, accomplished by Valentina

Tereshkova and Valerii Bykovskiit once more demonstrated to

the world the fearlessness and courage of the Soviet people_

the grandeur of the concept of the Soviet scientists and

their capacity to make this concept an actuality. The world

have seen with their own eyes_ that a woman equally with man

is capable of creating miracles not only ol, earth, but also "

in space.

In the Soviet country, where from the start a full

equality was established of men and women, there are well-known

names of women, who made marvelous discoveries in science, had

notable achievements in art, who accomplished heroic feats in ,_

labor_ became notable statesmen.

In our epoch space flights rivet the attention of the

whole world. The first woman, who accomplished a space flight t

is a citizeness of the Soviet Union Valentina Tereshkova. The

flight program of Valentina Tereshkova was estimated for one

day with possible continuation upto three days. As we know t

Valentine Ter_shkova implemented the maximum program I having

retained her efficiency and showing courage, worthy of a Soviet

woman. Her stellar trip lasted 71 hours, she completed 48

revolutions around the earth and covered during this time

about two million kme

' ' t J i............... _ I II I I I II
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The flight of Valerii Bykovskii lasted 119 hours. During

this time he covered a distance of over three million three

hundred thousand km. To Valerii Bykovskii belongu the record

in distance and duration of space flight. The distance and

5 duration attained in this flight proves the enormous progress

of the Soviet rocket-construction, based on the achievement of

_. the whole Soviet science and technique.

Firmly retained by the Soviet Union the priority in the

sphere of mastering the outer space is the result not only of

the mighty industrial base, perfect technique t superiority in

a number of leading branches of science, but is also the result

of the greatness of ideas inspiring Soviet people - idea of

constructive labor for the good of progress and general peace.

By constructing the best in the world spaceships, laying

down the space routes, step-by-step learning the secrets of

the Universe, the Soviet people are convinced, that their

contribution to the cause of science is simultaneously

contribution to the cause of the general peace.

In the appeal, published recently in connection with the

flights of Valerii Bykovskii i,nd Vnlentina Tereshkova i of the

Central Committee of CPSU, Presidium of the Supreme Council

of USSR and the Council of llinisters USSR, to nations and

r
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@overnments of all countries and to the whole progressive

mankind it is a_ain emphasized, that the Soviet space research

serves only peaceful purpose, that the flights of our spaceships

satellites are the embodiment of peaceful aspirations of the

Soviet people - builders of communism.

The new outstanding achievements in the sphere of space

flights prove the high constructive perfection of spaceships

"Vostok-5" and "Vostok-6"t abroad which all the conditions

were created for a long safe man-in-space flight, for a safe

landing in prescribed area, for the conduct of a serious

research in space.

The flights of space pioneers Yu. A. Gagarin and @.S° Titowa,

first in the world group flisht of A.G. Nikolaev and P.R. Popovich

open out not only the prospects of prolonged space flights * but

also make it possible to conduct space research° A number of

valuable scientific inveoti_ations were implemented on spaceships

s_tellite8 "Vos_ok-5" and 'tVostok-6". With each new manned

space flight the spheru of research 6etu expanded_ the possibility

opens out for such investisations, as the study of the Sun in

various r_cions of the spectrum, e_tra-,tmospherlo photographing

of 8tur8 and constell_tions_ observation of the e:_rthts cloud

cover, optical properties ntudy of the e_-th°_ _,tmo_phere, _:rowth

st.dy of livin8 forms in con,titions of weight]e:_n_o, a_ well as
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the study of a number of othor phenomena.

Spaceships "Vostok" t which for the first time made it

possible for a man to accomplish space flight, are the prototype

of the future liners _or prolonged space travel I interplanetary

orbital stations t scientific laboratories with people ih space,

in which the scientists will continue the study of the universe.

The achievements of radio-electronics made possible the

direct transmission of the cosmonaute TV picture from space to

the screens of our televisions t a continuous radio-telephone

contact was established with the spacemen. _he spacemaD could

at his own discretion maintain in space cabin the required

temperature, easily control the ship_ leave his seat and float

in conditions of weightlessness unusual for a man. It may be

said, that the whole flight of Valerii Bykovskii and Valentina

Tereshkova, from takeoff till the landing1 proceeded in

accordance with _xactly planned program. _his is due to enoromous

number of scientists designers, workers, who prepared and

launched the spaceships "Vostok-5" and "Vostok-6", this is

due to our apace heroes - Valentina Tereshkova and Valerii

Bykovskli,

However, fantastic it may be, but the mankind has made a

most decisive step toward the mnstering of secrets uf the

- - ..... t .... ! .... .j. . -

00000011-TSC08



stellar worlds, toward roaching the pl_net_ of the _olar

_,_tem. The Soviet spacemen Yu. A. _agarin, 0.3. Tit.vat

A.Go Nikolaev, PoR. Popovicht V.F. Bykovskii, V.V, Tere_hkova

have laid the first space ways. Our socialist motherland t

building under the leadership of Lenin's Party its communistic

future, is the cradle of all these great achievements, and the

Soviet people - captains of the first spaceships.
._

Dear Valerii Fedoro_ich and Valentina 71adimirovna|

Your historic flight has excited the worldts nations, your

names can be heard throughout the continents. The Party and

the Government, Soviet people highly value your immortal feat.

You have been conferred the title of heroes of the _oviet

Union and Pilots-Gosmonauts of US3R.

Permit me to welcome you in the name of the Academy of

_ciencee, in the names of all the scientist_ of the Soviet

Union, from all those assembled in this Hall.

The Academy of _ci_nc_s of the 3oviet Uniont taki_q_ into

acro,l_l_ the outstanding value of your flight _o the sciencet to

cosmonsutics, has awarded to you gold medals, bearing the name

of our _re_t countryman, outstanding scientist, who formed the

scientific basis of cos_onauticst Constantin '_uardovich

Tsiolkov_kii,

It is my _reat pleasure to h_nd you the_e medalal
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New Technological Problems have been re_olved.

Address of Bla_onravov A.A.! Academi¢i_n.

Dear comrades, Ladies and Gentlemen|

Great interest is caused in the world by a new step

in the extensive mastering of space, accomplished a_ a

result of heroic feat of two new Soviet cosmonauts -

Ve Tereshkova and V. Bykovekii.

In front of our eyes, during a very short period t unfolds

by seven-mile steps progressively deeper and more precise space

research.

During this period the intellect of scientists and

engineers has accomplished gigantic work, resolving enoromous

amount of scientific and technical problems=

The new space flight1 their of Tereshkove and Bykovskiit

is a new breakthrough in the mastering of apace.

I will try in my address to tell of 3ome examples, which

distinguish the last space flight from the preceding_ making t

however a reservation, that to estimate fully everything new

provided by this flight to science, will be pozsible after a

considerable time, required for _roce_ing a large amount of

material_ obtained during this flight.

Perh.ps_ no where else the characteristic features of
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science development a_e so clenrly defined _s in _pac9

research. The true science we assume to be that, wh£oh

aims at the goo_ of the human society. But frequently at

the dawn of development of a new branch of science it is

impossible to foreese the use, which further development

of this branch of science may bring to mankind, and only in

the development process itself can be clarified it8 practical

applications. Thus it was, for instance_ in the development

history of radlo-en_ineering and electronics. Thus it is also

in the space science.

The first steps in the space research were purely in

pursuit of knowledge, satisfying the thirst for knowing the

nature, which is inherent in a man, and the investtgators_

perhaps, never thought of any practical purpose. But already

at present, in spite of the extreme newness of the new

scientific trend, some ways were found for the practical

application of the artificial earth satellites for improving

weather s,_rvice, for development and improvement of distance

radio-communication and television on a global scale. We

cannot say now quite definitely,how many a_dwhat benefits will

bring to m_:r_ind further development of space research, only

generally theoe benefits were outlined by our great countryman

K._. _i_i_ovskii, but the fact, that the development of this

new sphere of _cience will be meet beneficial for mankind is

: undoubtful.
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The _econd oharuct_ristic feature in the proc_,_ of

science development is the factt that each now achievement

opens out new prospect_ and new ways for further achievement81

and at the same time the mean8 are being tier'eloped for new

achievements. Undoubtedly, even the pre_ent space flight will

arm the investigators for paving new ways, for setting up new

problems, same as the experience of previous flights made it

possible to carry out more perfect and reliable preparation

for the space flight of Tereshkova and Bykovskii.

The safety of each space f'light depends a lot on the

estimate of environment in space, where the flight is to take

place. Knowledge obtained at present in space physics enable s

to estimate the effect of such factors0 as cosmic and solar

radiation; sufficient knowledge has been accumulated regarding

density and energy spectrum of meteor showers, of density

effect on the flight of spaceships of the upper atmospheric

layers, etc. All this enables to provide the necessary measur_,s

for ensurin E the flight and safe return Jf cosmonauts tO earth.

'l_e successful completion both of the present flight and all the

preceding ones shows with all the manifestness the efficiency of

measures taken and brilliant r,Jsolution of comnosites problems

for the complete safety of flightse

It _hould be added, that ensuring the flight of Teresblova

and Bykovskii re_uir_d, for instance, car,ful observation Of

the solar activity prior to takeoff. The service of nstronomical
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observatories was enlisted for this purpose. By mean8 of

geophysical rockets investigation w_s made of the upper

atmosphere vertical section s which enables to estimate the

conditions at the current moment.

I shall mention briefly some differences of the last

space flight in eomp,:rison to the others.

The considerable expansion in the program of medico-

biological investigations, which add to our knowledge of the

effect of all the flight conditions on human organism, will

be discussed in the address of V.I. Yazdcvskii. I shall only

menti_l, that considerable improvements were made in the life

support systems, which made it possible for the cosmonauts to

define their time in space, as the time in "comfort zone"e

The difference in the present flight is also the fact, that,

if in the previous cases the main attention was concentrated on

the study of the effect of flight conditions on the human organism,

in this case it was possible to include in the flight program

slde-by-slde with medicobiological investigations e number of

scientific observations: observations of ¢o_stel]ations

photographing of the sun, photographing the edge of the earthls

disc at sunrise and sunset, visu81 and optical observations from

space of the earth's surface.
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The cosmonaut V,F. Bykowkii took _4wnt_t_e o£ the

_o_ibility to observe the _paee_hip of hi. _o_p_n to

determine orientation of hie own spacoohip in relation to

other coum_c objects.

In order to show, how far wa_ the 9r_ f_/,_t & _le_

step, I shall use, as an example, some changes, made for

this flight in transmission systems of TV picture8 and

communication systems.

The namerous TV viewers, who had the possibility to

re!low on their screens many details in behavior of the

cosmonauts during the flight, can appreciate the improvement

in quality of TV transmission from the space. In order to

make available the TV pictures to the general public, from

time to time the pictures, received at several reception

stationst were pro_ected onto transmitting tubes, and the

amplified signals transmitted along the sur[ace communication

lines to Moscow TV center. Next alon_ the radio-relay and

cable lines the pictures were transmitted into intervision

and eurovision systems. In the development of the TV

equipment on board a number of difficulties were overcome t

connected with assuring a good quality of picture_. For

instance, the problem was _esolved of a uniform li_htin6 of

cabin, so that when the cos_,onaut leave8 hiaeeat the lighting

would not deteriorate| automa_iu adju6tment wa_ also attained

i'

/
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of the brightness of picture in the case the li_htin g

changest special high-aperture optics were developedo For

narrowing the width of frequency spectrum in transmission

on spaceship-earth channelt the us_ was made of lower picture

frequency. The incoming synchronization signals were

regenerated at the Moscow TV center_ so as to reduce the

distortions_ origination in transmission lines.

The perf.rma_:ce was excellent of communication system

between the ships_ as well as of the ships with earth_ both

on short and ultrashort waves. For the first time duplex

radio-communication was used on ultrashort _a_es; filters were

used in the equipment abroad_ which enabled the cosmonauts to

receive radio-signals from earth with simultaneous operation of

transmitter on board without any interference. The ground

_letwork of radio-communication was considerably expanded_ and

this ensured both the quality and long range of transmission.

The communication between the spaceships was fully

assured within the range of visibilityt i.e. practically at

a 31stance of several thousand km. _uring the flight the

transmission of a very considerable amount of information was

accomplished; it is enough to point out I that this amount

exceeded that 0 transmitted by Nikolaev _nd Popovich during

their flight. The reliable contact with earth was _vail_ble

_lso at the time, when the cosmonaut left his _.at, which w_,s

i.
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obtained by the microphone_ and reproducers beir,_ fitted in

a way to get uniformity of acoustic field in the cabin.

The cosmonauts could receive broadcasting stations on

various wave bands. The reliablity of communication was

provided both by the duplicating devices and selection of

working conditions for radio-details. It may be stated t

that communication system was excellently operated by our

radio operators and not for a minute did the cosmonauts

feel themselves alone, cut-off from earth and from each other_
i

which strengthend their courage even more t maintained their

strength and invariably cheerful mood.

We can be sure t that the next even more distance and more

co_l_osite flights of _oviet cosmonauts will be in even better

conditions, since the experience of Tereshkova and BykovskL_

fl_ghts_ll enable to introduce further improvements in the

arrangement end equipment of spaceships.

Tribune - Professor V.I. Yazdovskii.

Man in Prolonged _pece flight. Address of

Prof. V.I. Yazdovsk_@@,

Dear comr._des! Ladies _nd Gentlemen|

The prolong,d joint spa:e flight of Valerii Bykovskii and

Valentina Tereshkov_ is a brilliant _chievement of the _oviet

! l J ...... ' "....... _''i "_" _ " _ __ ! : ,i - , - " _' " ' "
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science and technique. The accomplishment of this flight

required workin E out and resolving serious medico-biologlcal

problems.

It was preceded by a lot of research work to find the

best methods for recording physiological functions of a man

in _rolonged _light and improving the conditions of his

habitation in space cabin. This concept includes hygienic

conditions of microclimate t questions of personal hygiene_ food

and water, etc, Naturally9 preparation for the flight of a

woman required conducting a number of special scientific

investigations, specified by the anatomic and physiological

characteristics of a female organism. In particulart a new

system was developed for fixin_ a number of sensors for

recording respiration and cardiac activity, experiments were

carried out to define the stability against overstrain in

relation to physiological cycles in the organism.

The main scientific problems of medico-biologic_l

investigations in the flight of V.F. Bykovskii and V.V.

Eereshkova on spaceships "Yostok-5" and "Vostok-6" were the

following:

- Further study of prolonged effe_ of space

factors on the human organism.

- _tudy of psycho-physiological possibilitie_ and

efficiency of a human being in conditions of prolon_,_d

e
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weightlessness combined with other flight fsctorso

- Investigations of female organism reactions to

effect Of space flight conditions,

- Further study of da/ly periodicity of the physiological

processes of a man in space flight,

- _ffectivity study of _elec_ n methods and special

preparation of the cosmonauts.

- Performance study of the system for medico-blological

checking of the state of the cosmonauts and microclimate of the

space cabin.

- Zfficiency study in performance of life support

system and safety means in space flight.

The state of the cosmonauts _,_ _Imated by such methods

dS electrocardiography t seismoeardiographyt pneumography t

electoencephalogr_phy, electro-oculo_raphyt recording of

galvanic skin reactions. The physiological information was

transmitted by telemetry_ and the pulse rate - additionally

through a special channel of radio-transmitter 'tSignalttt

operating continuously.

The specially developed ways of spacevision in combination

with radio-teleph_ae conversations to some extent filled-in the

space azldtime break I which earl2er existed between the doctor

on e_rth and the crew of spaces}lips. If method8 of the

scientific checking are analyzed in terms of functional and

vital systems of the organism, it is po_ble to _ay8

............. : i.. ,-._ •
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- Cardiac activity was checked from the pulse rate,

from the structure of electrocardiogram, characteriming

dynamics of heart processes, from seimmoaardiogram, reflecting

contractability of myocardiumo

- _he respiration was estimated from the perimeter

changes of the chest, shown on recording of the respiratory

actogram. _he r_spiration rate and depth were estimated during

calm breathing and during the speech articulation,

- Psychomotor activit_ of the cosmonauts was estimated

from a very wide range of indices, including analysis of special

tests, w_rbal reports, movement dynamics, facial expression_

movements of eyes (from electro-oculogram), appearance of

changed rhythmicity waves and desynchronization on electroencepha-

logram and, finally, from dynamics of spontaneous chances of

resistivity to galvanic curr_nt of a men's cutaneous tegmen.

Checking of radiation, during the flicht we conducted, by

physical and biological dosimeters.

The total radiation dose during the flight comgosed in

V.F. Bykovskii 35-40 millirad_ in V,V, Tereshl.:ova - 25 millirad,

_ince the !_reuent information is based on quickly-

processed data, whereas the whole extensive and c_refully

documented information is not yet mec_nic_lly _roce:_ed, it i_

not possible to make any broad general conclusions, l[owever, it

may be said_ that careful methodical preparation, high level _"

--_ i ! i ,i ' .........-..........................._Z" "............. _ i..... '
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of technical equipment enabled to obtain high-quality valuable

information through all the planned channels of telemetry and

systems.

l_he pre-takeoff period in V.F, Bykovskii end V.V. Tereshkova

has shown as usual some quieken£nE of the cardiac cycle. The

propulsion branch of the flight prior to orbital insertion both

the cosmonauts stood well and have implemented the planned

amount of activity.

During the orbit_l flight V.F. Bykovskii has carried out

the total volume of flight as_c_ment _nd of research. Fo: times

(on 18th, 34th, 50th and 66th revolutions) he released himself

from the harness and floated free in the cabin, implementin E the

required volume of work. In conditions of weightlessne_ he made

sharp movements and shiftinE about, conductin E vestibular te_ts

and did not notice any unpleasant sensations. He noted no disorders

either in the function of sight analyzer. Good appetite and sound

sleep was retained throughout the flight. Physlological functions

encountered no difficulties,

The state of health of V.F. Bykovskii throughout the flight

was excellent and the efficiency was r_tained _t quite a high

level. The orbital flight of V.V. Tereshkova was planned for

one day. _atisfactory condition of V.V. Teresbkov_ an,bled

to continue the flight upto three day_. fhe sl_ep in flight

removed the emotional tension and restored effeciency. With

00000011-TSD06



: J m

great pleasure she carried out physical exercises. Valentina

'41adimirovna Tereshkova also ,lid not notice disorders of

visual function.

Ehe pulse of V°F° Bykovskii varied during the flight

from 46 to 80, and respiration rate from 12 %o 22. Daily

fluctuation Of the cardiac cycle conformed to datat recorded

in prolonged ground experiments.

The pulse rate of V.V. Tereshkova varied from 54 to 84.

Considerable fluctuation of cardiac cycles were noted within

short intervals, respiration rate v_ried from 16 to 22.

Over_train in descent branch both the cosmonauts stood well.

According to electrocardiography and se_smooardiography

data, there were no noticeable disorders of cardiac activity.

No disturbance in r.,spirntion were observed throughout the

flight,

Xt should be mentioned, that during the whole f!i_-ht

microclimate parameter_ in c_:bins of"Vostok-5" ond "Vostok-6"

were almost optimum, 'Ze._iperaturevaries from 14 to 20° ,

humidity whthln 35-60%, carbon dioxide content - 0_5% at

normal barometric pr_:_:.'ure.

As a r_:[:ultof _ykovskii and i_er_shI_ova flight an

extensive scientific m,_t_risl has been _.ceumul_t_4.; it will

!
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,equire some time for its processing and correlation.

There is no doubt, that the obtained _cientific results

will be a new large step in the manes mastering of space.

Thanks to Creators of $pacssh_ _ "'lestok"|

Address of V.F. Bykov6kogQ.

Dear ¢omradesi Ladies and Gentlemen|

I think, tt_:it I should tell you about my flight, about

the five days in conditions of weightlessness in the space cabin

of "Vostok-5".

Thus, we start from the time and the place. It was on

the day of the 14th of June, 1963 at the cosmodrome Baikonur.

_efore taking my place in the spaceship, I warmly said good-bye

to thosel who got me ready and were seeing me off. Hy mood was

ex_ited. It _as joyful to realize, that I, a member of the

Komsomol, was entrusted with the gre_it honor of carryin_ out a

difficult assignment, aarm parting words are being said. My

friends and I embraoe, l_y f_llow wishes me a happy flight. _e

are friends of long standing, he hau a lot in common with _eo

In the past he was also a fighter-pilot, tosether we h_d the

training for the flight and if he was entrusted with this

assicnmentt I am sure he could have carried it out _ucce_sfully.

Finally - I am in the cabin. I had liv-d in it and

everTthing is quite familiar. At 15 hour_ l._oscowtime

" I
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"Vostok-5" took off from the cosmodrome. From this moment

the count beEan of the five-days flight.

it is well known, that during the orbital insertion of

the spaceship the cosmonaut experiences considerable overstrain.

I too have had this experience. _hat can I say about it? It

is hard, of course, but a well trained organism can satisfactorily

stand this overstrain. I can judge it on my self. from my own

feeling. I cannot say, that I felt good or excellent. But

satisfactory e_timate is quite sufficient in resolving such

problem, as acceleration upto proscribed velocity within a

limited time.

The spaceship entered an orbit close to calculated one and

I felt the weightlessness - unusual for an earth-man 0 still

little known to science. _he arm muscles felt unusual lightnessz

you raise an arm without effort, take an object in your hand -

it weighs nothing. One get_ used to that, but, ofcourse t not

at once. 3yen if you consider, that one heard about it from

the cosmonaut-friends and have read a lot.

The Flight began and my work for five days started. What

was this work?

In accordan,_e with the fli iht assignment I several times

oriente_ the spaceship in flight carried out various medical

tests and observations, observed the earth, horizon, moon, sun,

......................_.............!_ _ .... _ i_, ,......
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filmed horizon, cloud cover t moon and con_tallationst worked

with the spaceshipIs equipment, maintained communication with

earth and space_hip "Vostok-6", free floated in the cabint

andt naturally, took my meals_ rested and slept,

The spaceship gets easily oriented and is stable after

orientation. The orientation coul_ be _utomaticg as well as

manual. In every case the orientation systems operated

unfailingly.

All the medlco-biological tests and observations were

carried out by me in accordance with the pro6ram. I think,

that the medicine will _t a lot of new and valuable datao

I would like to say a_ain, how beautiful the earth is

from the space|

Observing the earth, I could see clearly rivers, _east

lakes, oceans. The water surface is highly distinct from the

land. The water in the seas and oceans is of various color.

The curvnture of the earth's horizon is clearly noticeable.

The horizon itself with exit from the earth's shadow has a

beautiful range of colors, with pr_domin_,nce of red shades.

Roads and towns could be _en on earth. _pecially clearly

the towns are seen at night,

During the flight I lived and worked accor,ling to

: program, composed on earth. I paid a lot of attention to

_',, _ / _ _ _._ • ,, ........
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various te_ts an_ experiments. I had my meals four times a

day. The food was the uoual, a_ on the earth. My appetite

was excellent. S_eep sound. On the first day I even went

to sleep before time. You can understand all the excitement

and impreGsione, which I had. And by the way, there were a few

moments in the space also. I had transmitted a routine

communique, in whicht in particular, I said, that I had a

"cosmic stool. _ue to interference in radio-communication the

operator at control center took instead of "stool" "stuk"

(knocking). This cause a com,_otion at the control center. I

was bombarded with questions: "What happeued to the ship0

what is knocking, what kind of knocking= sliding, hissing,

scrapping, etce"e

Explanation had to be given, that it wa8 a co@mic stoolt

or simply, that I had used the sanitary arrangement. I reply I

heard a burnt laughter, the comr-_des at the center calmed down

and the work again took on a calm, busy nature.

I paid special attention during the flizht to physical

exercises. Besides the usual ex_rcises, carried out by the

previous cosmonauts, I did chest-expanding exercises with a

rubber band. Physical exercises assisted in retaining

efficien¢_ throughout the flight.

Investigations were also conducte_l _.n flii_ht of radio-

communication on line "space - e_rth - _pace" and between the
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spa0eehips was insignificant, in our flight it varied in

all directions quite considerably - from 5 km to some

hundreds of km. Never-the-le_s_ the contact between

space-ships was quite stable, l_a_urally, with the entr_

into orbit of "Chaika"l it atonce became more cheerfule

We exchanged opinions, gave hints to each other on work

and even sun_. Obviously, it will be possible to fly confidently

and maintain contact between the crews at _reat distances.

A marvelous achievement of the Soviet science and technique

is the dL_ect TV transmission '*space - earth". Durin_ the TV sess-

ions I tried to show tc thepeople on earth, what is weight-

lesdness, demonstrating; it by v_rinus objects in the space

cabin. But _enerally _peakinc, to know what is weichtlessness,

orehas to fly himself.

I w:_s specially impres_ed by the free floatinc tin _:_ the

cabin. _o be _rank, I waited with impatience every time for

the hour, when I coulO release fro_ the harness an4 to float

around the cabin. Unharness.-.d I Ii_,_plementedvarious movements,

floated across to the portholes, observed the earth. Ver;;

interesting: - with a small push you float to the other side.

When you close your e:!es it is diffic,_It to under_t_lid in what

position you are. I will not use th_ warmest _nd _im=ere

wor_s to addr_ o_r wonlerf_l delhi.--nets,scie:_tist:_,

engineers, nechni_ians and workers, the mind and labor of

,.................... II ]llllr............ 1111
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those who have cre_ted o_r wonder_] _pa¢enhips "Vostok".

]Iow wonderfully well o_er_t_ _11 the _y_t_m_._| Full comfort

is maint_ined in the sp_¢e_hip, w_;!ch a_i_ts _in rqt_ining

high efficiency.

,_uch are the general impressions frcm the many-days

flight on spaceship "Vostok-5". I remind, that it begun on

the 14th of June. Durin G this first day of the fligh%_ Ii

so to speak_ was fL_iliarizing .myself with conditions,

unusual for me getting used to them_ doing v,_rioue assignments,

I must say, that I got used very quickly to conditions of the

flight. On the second r._volution I transmitted a ra,liogram to

Moscow_ in which I reported %o the Central Committee of the

Party and the _oviet Government_ that the flight is proceedinng

successfully.

When the time has come I had my meal and went to sleep,

I slept so soundly, that, as the saying goes 9 I could have

been dragged out by my feet. Only there is no one to do it -

in the space I am alone.

My solitude lasted for two days.

On the 16th of June I was Joined in the cabin of "Vostok-6"

by my space sister - Valentina Tereshkeva. It bec_]lme _,_ore

cheerful and interesting to fly.

During the flight I listened to r,._diobroa,lca_;t, specialty

from l;oscow. I followed the procee4_ngs of the plenar3 _es_ion
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of tho C_ CP_U. Hy dr,,am for a lone time. wr_ tQ ho_om.

a =ommun%ntl and I :_i,pllodto the Contrnl Gor,_m_.ttoowith

a r_;que_t to admit me to the [aemb_.u'_|,,_p of :_P_U, flow

glad I wan, when informed that I am a eel_ImulJi_t,that the

CO of the CP:iU hag £rantml my request| Once again I th__nk

you for the trust.

I do not know t what the telemetric me_surements of

my pulse have shown, but, frankly speaking, _ was very

excited at that time. The excitement was of happiness, from

the warranted feeling of pride, It was exactly with this

feeling I steped onto the dear _oviet land at the 9nd of the

fli :htt when the l_rocram of the joint space flight was

implemented. With the same feeling of pride for my _otherland_

fop my nation and its accomplishments 0 that I addre;_s yo_t now.

Thank you for your attention.

We were not afraid of Difficulties.

AddPe:._sof V.V. _ereshkova.

Dear comrades| Ladies and dentlemen| Friends|

You can ea'_ily isugine the _,r,_atjoy, which I experience

from realization, that I have justified the trust of the F_rty

and Government, friends-co_mon:uts, the whole _oviet people and

primarily our zlorious Joviet women.

%
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I am infinitely hapgy and proud, that I had the h_nor

to complete the heroic labor of a large group of scientists_

de_ clefs, am@,.workers.

In _pa':,, flight, like in the focus of enormous lensl

are c_ncentrated all the latest achieve1_ents of science and

technique. Our heroes pilots-cosmonauts Yurii Gagnrin,
t

German Titov, Andriyan ]likolaevt Pavel Popovich and V_lerii

Bykovskii have already proved, thnt to our Joviet people the

problems of the space mastering is quite within their powei".

I wished , very much to prove, that we also, the Soviet

women can contribute, _o the cause of direct space r,,search

by the flight on spaceship "Vostok-6".

The unforgetable day of the 16th of June, 1963. The

preparatioms are going on for takeoff.All the work is

_fficient, by schedule. Next to me are men and women, my

friends. They continuously talk of the flisht of V_lerii

Bykovskii. I am sliFhtly _,_orried, but sfter step[in_ into

space cabin there was no place for _orry. _fficiently and

conseoutively I check the e_luipment , mnint:_in continuous

communication. From the tone of conw_r:;ation I feel t thn_

everything is in order. Finally t:_keoff, I tried to note

down everything and to fix my sensations, my feeling t

observations.
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After the in:_ertion of the npaceshi_ into orbit, I

begun impl_mentin_ the fli:'ht r_ignment. 2he flight of

"Vo_tok-6" continued for 71 hours, during this time I

orbJ _::.dthe earth 48 times. _2he total extent of the space

path was about 2 million km.

• 'fhe fli_Tht as_i_;nment included v._rious types of jobs

with the cabin's equipment, with life support systems,

radio-communication. ,LII the observations I entered into

the log book, on tape-recorder, filmed with cine-camera.

Besides work time was ,,rovi_ed also for rest. The weightlessness

I stood well. Got quickly used to it. True_ it was some what

unusual to sleep with arms in suspended positiont Thereafter,

remembering experience of German Titov, I pushed my hands under

the harness during sleep. Otherwise my ,;loop was sound t without

c|reams.

After the re_t, according to time-table was the time, for

physical exercises and bre:,kfast. Physical exercises I did

with pleasure. My meals were of good products. I ate with

a_,petite. 'fhe menu was quite diverse, but at the end of the

fli_ht I felt a wish for black bread, potatoes and onions. "_,]

ty the way, _4oviet people, who met me at lan4ing, with gre:,t

pleasure fed me with those "delic_cies".

I am being fro,:ur'ntly a:pked, how I could _:,_tr_;_dy for

such an uncommon, unwomanly task, as the control of spaceship

"-" _'_"................" _-_ - _ I , ....

....... """" - .... ':_- j],..........,,,n_ : _,- ....... _, J II __,_:_ _:_r........................ _ . _i
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_ome people reason, that there is nothing difficult in

this, the ship's automatics operate on their own and the role

of woman-cosmonaut is in._ignificnnt. _;e were not satisfied

with this role. We understood our task in active operation

control of all the ship's systems and primarily of manual

control and life support systems.

I and my gfrl-friends have firmly decided to get ready

really_ in full scale. There was only one conclusion. To

learn and work persistently, to undergo v,_rious daily

training.

Everybody knows, that the first cosmonauts, both in

our country and abroad, are the pilots. This is not incidental:

pilots in their work acquire qualities, required by the

cosmonauts. Therefore, during our training we flew on transport

planes and were acquiring the expezience of operating large

number of devices, learned to correctly distribute and

changeover our attention.

A large part of our training were the flights for

weightlessness. Here, though briefly, we were getting into

condi ,ions prevailing on spacesh_ ps.

Of very great benefit to us were the Junps with parachutes.

_#e already had a subst_ntial experience in part,chute jumping.

g

o
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But during the trainin_ we Jump ai:ain and _,in in different

conditions. This enabled us to acquire a lot of the necessary

experience, and also made us morally ready to implement

difficult space flights.

Is it all so easy? Of course not. But we were not

afraid of difficulties. And the grandiose target gave us new

strength.

Preparation and implement:_tion of a new flight require

coordinated work and effort of specialists in most diverse

spheA'es.

In this connection Z would like to mention one detail.

When one meets directly these clever, talented people, who

create the space technique, one is amazed at the amount of

talents in our _oviet people, and it is stranze to realise the

dry n_wspaper phrase_ that in the Soviet Unicn the output of

engineers and technicians is hi_her than in any other country.

These people were always ready to teach, explain, to

r,_nder help to me and my _irl-friend.

Our instructors, without sparing time or effort, taught

and trained us. _ith people like this any task is oo_s[ble.

Ver_ persistently we studied the sp_tceship. Initially a dumb

O00000J 1-TSE041



! i I; i J

- 1ijo7 _

admiration of the technique, then detailed dismantling of

all the system:, r_" _hen practical mastering and intensive

training in the control and u_e of the ship.

We have passed many hour_ in the training device, but

this gave me confidence during the flight, i_ceording to

assignment I had to orient the ship by meuns of manual control.

I start_;d the manual control, noted and recort_ed the initial

pressure in cylinders, started _topwetch. The attitude of

earth through the portholes was such, that it was expedient to

be_In the orientation by pitch axis. Having oriented the ship

by the _,itch, I quickly oriented it by the bank and Yaw. I

shut the stopwatch, r_-_d and recorded indications of devices.

I was glad to see, that I used little ti_ and fuel. The

spaceship was obedient and easily controll_d. Besides this

orientation "in l_n:ling way", I had oriented the ship also "in

the flying way".

A large part in the flicht assignment was t tken up by

radio-comznunic_tion. A lot has alr_;ady b_.en said of the

_ignific:ince of communic_tion in space flight.

I would like to mention one fact. When I conw_roed _lith

V_,lerii on short-wave channel, I ht_d the impre:_oiol,, that we

were :_Itting in one room back to b_ck and talk. a r_l effect
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of the presencel

Zhe whole flight was full of unforcettable impressions.

Frequent sunrises and sunsets, quick ch;,n:_ein the nature of

locality bein E pas:_ed, continents, oceans, mountains I clouds e

rivers, towns, fields.

On the third day a command was transmitted to me from

the earth for descent. It is nice in space, but we must

return home. All the sy3tems of the spaceship operated

efficiently. From increasing overstrain I understood, that the

spaceship was re-entering. Beyond the _ortholes the flames

were ra_cing.

Finally, l:inding. A!_ain on dear earth. Gladness - the

as:_ignment is implemented, everything in order. And ardent

touching meetings with our Soviet people.

Sv_rything that is good in me I owe to our Communist

Party, Kor:isomol.

And as a member of CP,_U always ready to c_rry out any

as6ignment of the Party and the Government.

Thank you for your attention.

"Pravda", 26th June, 1963.
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"_ass Comraun[.lue. In Orbit First in the dorld
m ., ¢_ •Three-seater o_ace_,h_p "VosKhod"¢

__ | m , i |,

In the _oviet Union today, the 12th of October: 1964, _t

1£' hours 30 minuto.s i-.oseow time a new r_o_erful carrier-rocket

has placed into earth orbit for the fir_,t time in the world a

thrceseat _iloted spaceship "Voskhod"° "_he spaceship carries

a cre_,, consisting of the Gorier Union citizens Komarov

Vladimir Mikh--ilovich commander of the spaceship, Feoktisto,

Konstantin Petrovich- scientist and -Co..ov 3otis Borisowich-

do ct or.

The objects of the new space flight ar._:

- tev'ts of the new multi-seat piloted spaceship;

- the efficiency and interaction invov_tig,_tion in

flight of a group of spacemen, made up of specialists in different

spheres of science ._nd techni !ue;

- scientific phy::ico-t,_chnic_l investigations in conditions

of space flight _

- continued effect ntudy of v:_rious space flight f:tctors

on human organism;

- e_tendo._ m_dico-biological inv_.'stigations in conditions

of a long fli_ht.

These inv.._stig:,tion8 :ire being ca,'tied out by ne_ns of

_quipment on,-tied aboaFd with direct particip:ition of the

%
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scientist and the doctorl oomposin_ the crew of the

spaceship.

The spaceship satellite "Voskhod" was placed into orbit

close to calculated one. According to preliminary d_ta I

orbited period of the spaceship is 90.1 mi,_, the perigee

and apozee distances 178 and 409 km respectively, orbital

inclination about 65° . A two-way radio-communication is being

maintained with the spaceship "Voskhod".

According to report of the spaceship's crew comrades

Komarov, Feoktistov and Egorov every one in the crew has

satisfactorily stood the orbital insertion and transition to

_c_chtlessness.

Comrades Komarov, _eoktistov and &gorov feel quite well.

The communications from aboard the spaceship "Voskhod"

are trans1_ittud on frequencies 143.625; 17.365; 18.O3_, mecacycles

per _ecend.

The spar_eship also carries trans:_itt"r "Signal", operntil,g

on frequency 19.99'_4 Mops.

All systems aOoard the spaceship function norrmlly.

_urther cor.!uniques on the fli_ht's [,rocre:;s will be

tr_nsmitt_(*l by all ra,iio :_t_tions of the _oviet Union.

"Pravda", 12th October, !964. (_peci:,l i_:_ue).

qi<,._-___ ............... .............. o
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_tatement of the Commander of :_*acsship "Vo_khod"

Prior tp T_keoff.. .. t

Dear friends, comradesl

We are happy, that the Communist Party and the _oviet

Government have entrusted to us the continuation of the

glorious cause of mastering the space, began by our comrades -

cosmonauts of the Soviet Union.

We are specially glad of the fact, that the flight of

our sr_cezhip is called to open a new page in space research.

For the first time in the history of mankind a crew of

three men is departing for distant space on one spaceshipo

This even in the space gives a wonderful f_eling of unity,

imparts to us new strength and greater confidence, that the

r.sponsible and noble assignment of our motherland we shall

carry out worthily.

%_e a_:_ure the Lenin's Central Committ,,e, CommuniSt Party

of _oviet Union, our dear countrymen, our dear and near ones 9

that _-_ shall a_,ply :_.llour knowledge and shill, all the

inherent to Soviet people energy ._nd will tO victory, to justify

the trust shown _:o us,

Long live the Union of the uoviet _oci_!i:_t Re;_,,tbli_.'s-

birth land of the cosmonautics|
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Lon8 live our heroic _eoplel

Till we meet a_;ain 8ooI_t dear cor_rarte_0on cur 4oviet l,_ndl

From Aboard the _paceship 'tVoskhod".

Flying above the territory of Africa, the crew of the

spaceship tr:_nsmitted a greeting to the peoples of Africa:

"_e greet the people of africat _:ho stru[;cle for freedom and

in_epen,lencel Spacemen Komarovt Feoktistov_ _gorov".

_hile completing the first revolution around the earth9 the

spacemen transmitted a _reeting to the peoples of the _oviet

Union.

_o ooviet people - buil,ler of comi_mnism, pioneer in the

conquerin_ of space - ardent 4reetinz.

_pacemen| i{omarov, }_eoktistovt _orov,

Revolution b._ Revolution.

_he first in history multi-seat spaceship "Voskhod"_

carrying Zngineer-Colonel Komarov Vla,.:imir|.iikhoilovich ¢or:_mander

of the ship and members of the crew - _eoktistov Konstantin

Petrovioh - scientist and _orov :_oris }__-risovieh - 4octor, has

com!_leted its fir_;t r,'volutiono

_hen le_vin G the limito of the oovi_t Union on the firp.t

rr,voJution the _p:_ce_i_entr:,n_r_itt_,dto e_'u'th:"F,.elin_ well_ the

' I '
.,
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as+il_nment eh+11 be iT+l_l+ment+d",

L)octor-cosr.onaut _corov _Qnarall+y checked the +pa¢+men.

They had breakfast. '_he commander of _l_acecraft trnnsmitt,r_d|

"Conditions in cabin normal8 pressure 1,q atra._ temp,,rature

18°C, relative humidity 98_."

-_paceship 'eVoskhod" co_l_le%ed the second revolution, On

the second revolution the spacemen continued their work in

accordance with program. The spacemen transmitted a _reetin_

to participants of OlYmpics in Tokyo:

TO participants of the ei_hteenth Olympic games,

"Flying above Tokyo we warraly greet the youth of the _orld I

participatins in Olympic _an,es, who are called to play a _reat

role in strenzthenin E cooper-_.tion and mutual understanding of

sportsmen from every continent t .':tr_proachementof nations and

strengthening the cause of peace".

Spacemen: Komarov, Feoktistov and _orov.

All ey_tess of the spacecraft opernte satisfactorily t

conditions in cabin normal, _'he flicht continues.

"Pravdaeet 12th October, 1964 (_pecial i:_,_ue) ("2A._).

P_es of _iocraphy.

Via_limlr lllkh.ilovioh Komarov w._:_horn on the 16th of

Narch, 19_ in _4o_eow. _!e is a ;nesb_r of the G_'&U since _9_5Z.

• ! ! i
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_wen in childhood Komarov began to dream of aviatiox*. In

1942 _e entered the Fir_t _1oscow _pocial Air Fore _chool, which

he finished in 1945 with exceil_nt marks. ?he same year Vladmlr

Mihhailovich enters the Sataiskii air-L'_or,ce -_chool of pilots I

which he finished in 1949 and served as ?ilot in the _ir _'oroe.

The command speeds well abcat _ladimlr Mikhailowich, mentioningw

that the flies daringly t confidently, in difficult conditions

does not lose his presence of mind, %_kes euick and sensible

decisions. He has the rank of"Air-Force Pilot 3rd Class".

In 1954 Komarov became a st',dent at Dhukovskii Air-Force

_ngineering Academy. *the high,:r course of military engineering

he finished i, 1959.

The pilot-engineer Vlalinir 14ikhailovich Komarov has

successfully completed the special training. Has studied to

perfection the equipment of the spaceship. _e is a good

parachute jumper, has to his credit 77 parachute jumps. In 1960

he got the ra_ of "Inst:uctor of air-borne troops".

For his good scrvi_;e in the _oviet Army V.l,i.Komarov was

awarded Order of Red S_r, medals "For Co,_bat Jervice" I "XXX years

of _oviet Army and Fleet"_ "40 years of Armed _orc _s U_R" t "For

faultle_s service". Col. _ng. Komarow _s now a post-graduate of

_,h_]ovskii Air-Force Sngine ring Acade_y.

Vladimir 14ikhailovlch is ,_rried. _lia wife Valent_na

.....o I........._i_? ,*' :_ _ _""".i,* _ " ..... , ' ' '".
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¥ukovlevna is a 6raduate of Hi_tory-phy_logic_,l fr_c_ity of

dro_ny Pedagogical _autitute. At pre_':r:nt works as lihrr, ri_n.

2hey have two children: Jo,i £VCr, nii t born in 1951 _.,nd d:mL:ht,:,r

Irina, _orn in 1958.

Kon_tantin Petrovich Feokti:_"c_ was born in 1926 in

Voronezh. He is a non-Party man.

He is a participant in aorld War _I. At the a_:e of 16

he was a military scout. In 1942 he was wounded. After this

Feoktistov finishes the ten-year school and in 1943 joins the

Buuman i_oscow higher technical school_ which he finished in

1949.

i Working in various research departments, K.P. Feoktistov

i
recommended himself as a specialist in technical problems.

I

In 1955 he was awarded a diploma of candidate cf technical
I

i

i sciences.

i For achievements in the development of Soviet science and

technique Konstantin Petrovich Feokti_tov was _warded two _rders

of the "Red Labour Banner".

For particip;_tion in the _;r_at Patriotic war he was

+ awarded medal "For victory over _ermany",

£he special traiuiug K._. F_ol'tintov co_leted succ, _fu!ly.

i

i
i

".." _" .... _ ........ _..- _ , , .,. , .......... .........
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i_n a memb.r of the crew the __.c_iQnti__t is wr,]Li prep_'r.d.

He is ma,rio,l. His wife Galina Uihol-_vno wnrk_, _n

t_chnioian at one of tho l,oscow indu_tir<,_. '_ho__r _on

andrci wac horn in q962.

Boris Bomi_ovieh _gorov wau born ±,. 19)7 in Moscow.

Havin_ finished mi!dle school, Zgorcw in 1955 enter,d

the first lioscow medical institute, which he has succ_s_fully

finished in 1961.

While still in the Institute Boris was keen on science,

having chosen aviation and space medicine. After finishing

the Institute 3otis was worhing in vnrious medical-research

organizations and recommended himself as far from ordinary

scientist. Ton scientific works of _gorov were published in

special periodic pre;s. For hic high working qualities the

youn_ sci :,tist was awarded a decoration ",_xcellent _Iealth

Service".

at present the inve:;tigator is g,_ttinC ready to _ef_nd

a thesis for a c:,ndidate.

|ledical service lieuton<_nt, Boris Borisovich _LIOrOT h;_s

_ueco:;sfully Oomi_leted the _p,_,cisltraining, as a m_mb_r of

the crew he is well !,ropared, }Is has 11 pararllute jump_ to

his credit. He is a good s_ort_:man - si_iing _nd mountainoring.
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_orov is mnrried. Ills wife _leo!_or_ V:_lenti_ovna is a

doctor_ v.rorks,_u intern ii_ the eye cli_Lic of the first lloscow

I._edicalIn_:titute. '_heir oon Boris was born in 1962.

"Pravda'Ot 12th Octobe:, ...._}:,.(Special issue)=

Tass Communique. '°Voskhod" - In Fli_ht=

The flight of s!>aceship "Voskhod" succ,;ssfully continueso

On the third and fourth P_,volution in accordance with flisht

assignment physiological inw;_ti:ations were c:_rried out= Blood

pressure was measured in spacez:en, !,ulmonary ventilation t blood

sr_ears were taken. The efficiency was also investigated of the

spacemen by specially developed methods. The ground resources

continuously control the ship, chec_k the functioning of its

equipment and the state of spacemen. All systems of the ship

operate normally. A steady two-way communication is maintained

with the spacemen. The call signal of the spaceship "Voskhod"

is "Ruby '°•

Flying above durope and _sia the spaceuen h_ve oent

greetin_:s to the !_eop!e of these continents:

"We wish peace and happiness to the people of _urope,

Spacemen8 Komarov_ Feoktistov and Ssorov".

"i}e_t wi_h_s to the people of _8ia. 8p:_cer,enxhomarov t

Feoktistov and Sgorov"o
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On the fourth r_:volution the sp_c,_men had their lunch.

'_hereafter, in aceord._nce with individual time-tqble, it

was ]'e_t fop the shlp'_ co_mander iiomarov.

'fhe spaceship. "Voskhod" continues its flizht.

In ec,:or_.,:,_e '::iththe time-table the crew comm[_nder had

free time on the fifth '_'_,volution fop rest and sleep. The

cr_,_.it:le_lheruJurin_7 this time conducted scientific observations.

'2hus_ K.}. Feo_tistov observed the st-re of the earth's cloud

cover, con4uct_d photoPletric investigations. The doctor

_-:._._jorov im,_lemonted physiolor?ical observations_ specially,

of the state of c:,rdio-v_scular sy_te_ and function of vestibular

a_,_aratus. '_'heproL',z'nmincludcd blood-pres_ure deterr_ination and

functional te_ts with irritation in doses of vestibular a:_)aratus

in Feoktistov and _orov.

Flyin_ above the Chinese People's Republic, the spacer_en

tranomitted" "Se:;t _ishes froI_,abo._rd the Soviet spaceship

"Voskhod to multimillion Shines. people. Spacemen KoI_arov_

Feoktistov, Sc.orov" e

On the fifth ,'evolution, when the spaoe:_hJp "Voskhod" w_s

above Australia, the sp:_c_men tr'_n_uittec_ ,_'r,.e_inS to -ustralian

peoplel "Best wi_:;h,_sto Aust_'ali_n peol_le. Space_en _ot_:,rov_

A.'eohti_:tov _ Z jorov".
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On the sixth r:-volution the ship'c: co,J,,_:.nd,,r',_c_-cut-,d

l,]anual orientation froi_1:_£:_F_. ._t the ['as_ time _"eoktistov

determin,_d the ;,osition of the spucr.ship with the use of

astro-orientation, fhe exnarimont _J,c succ_,ssfulo woctor

Zgorov was resting on the ::ixth revolution.

'ghe cround command and measuring center stea(iily receives

measurements, telemetric and 12V information. '2he Droce:Jsing

of received data show_';, that all sv_',tems of the si)aceship

operate normally. '2empereture in the cabin 19°C, humidity

50_, pressure 7gO mm of mercury. _'he s_)acemen feel fit.

On the sixth revolution th_ s_ace:_len haw _ exure:_sed their

_:ratitude to Ooviet _cic,ntists: "To _oviet soienti:3ts, _ngiueers,

technicians _,nd workers. Msny thanks for creating a wonl rful

spaceship "Voskhod". _pacemen }iomarov, Feoktistov0 _gorov".

_hile flyint'_ above the _outh-,u_lerican continent, the

spacem_n gr_et._d the !_eo_le of Latin a_nez'icn: 'tlre_tings to

the people of _outh americ_, b_:_t _,:i,_hes for oeace and

prospe_it_ _. _incore gr ....tindo to heroic people of 1"evolutiou:,ry

Guba. _pace:_len _'_omarov, l"eokti_tov _,nd St_orov".

_'he _m_iti- .....:.,ter s_,ace:_hi}_ "Voskhod" h,_, compl_t,,_i oi_,'ht

revolution around the earth, i,'ro_,_7th to 13th r-volutliun the

spaceship _on$ be flying ahoy. the t_-ritory of the Soviet

Uniou. In spite of it being l:,t_ the _._orkin_:_,ro,r_,:_of the
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_9acelaen _-_.m:_ins:_tr_nuous. -'hey will continue physico-

technical and me_ico-biolocic_._l inve_ti£'_ticJns and ob_;erve

the performance of the ship's e,!uipment. They will take

rest turn by turn. _urin Z this period the Coor'dination

center will re:_ular!y be rec<,iving telemetric information

on physiological indices of the spacemen and main parameters

of the spaceship "Voskhod". On the 7th revolution the shipls

commander and the scientiut continued observations. The tests

were conducted of the manual orientation system. At the end

of the 7th revolution the spacemen dined.

Flying above the territory of i_orth America, the space,ten

greeted the people of USA: " Best uishes from aboard of

spaceship _'Voskhod" to industrious am,'_ican _eople. _lewish

peace and hal;pine:s to the i,eople of United _tates of _,merica.

Spacemen Komarov, _"eoktistov, S<orov".

The fir_t d-_y's flisht _?ro_;r_,m w_s fully compl_:_tr'd. _he

spacemen feel wel]. i[y._ieuiccon,_itions in the c_bin are

normal. All the sy:;tems aboard and the Eround control center

operate unf qilincly.

2he coordinution center e_,'r[es on continuous _,roco_:_ing

of trajectr_ry and t_lemetric -nforu_tion, incoming from

v:,rious me_.'_urinZ centers thr,_ui;houtthe S_viet Union.

"prrw::", l"_th Octnber_ I:_64.
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Tass Gommuni,ue '_o_,khod" Gontinues it3 Flight.

at night_ when the spaceship w:_.';not ,)a_sing above the

territory of the 4oviet Union, the spaceraen continued

scientific ob_erv tiona. Ooctor ;3.B. :.'_orov tr.nsmitt,_d to

earth, that the spacemen are feeling well. On the 13th of

Octobe_ .':'_ :.ours 28 minutes on the 13th revolution the

spaceship azain appeared above the _oviet Union territory.

All the systems of the spaceship operate unfailingly.

Hygienic conditions in the cabin rre normal: pre;,_ure 1.15

9 0 ,/
atz_i., temperature _2 , hur_i_ity 47,_. _he ground command

control center continuously observ_ the ship.

On the 14th revolution of the spaceship "Voskhod" the

command control centers in the emstern parts of our country

conducted several sessions of r_,]io-co_Imunic_tion with the

ship. i'he current orbital ararleter_ were v_rified, a large

, volume of telemetric inform?lion was received, :._ nur_Iber of

additional technical ta_ks %_ere tr_nsmitt_d aboard the

spaceship, which the cr w r,_ustcarry out with the object of

training and !_etting [oractical ex_,erience in co'_trolli.g the

S|lJp _nd i_s systems. 9he crew of the sp:_co_hip tr:_n_uitt_d

to earth re:r_ing of the t:_ain i_:;trul!_ents in the control :_nd

life nu_ort >:_t_ms. _!i _;,rumet_r : "r_" within the .orm:_l

" ' i I , ]
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limits. V.H. Komarov and K.P. Feokti_tov have completed

their r,_t, they continue implem_nt_.tion of the _r,,:_cribed

inv:_stigations orot;ram. B._3..:corov took his r,-_t after the

morning breakfast. On question from earth the spacemen

answered: "li_d breakfast with apDetite and oleasure. Feel

wonderful. Sv, r2,thing is in order on board".

On the ,14th r,.volutiou, flying above Japan, the spacemen

transmitted greetin_ to the Olym!ic team of the _oviet Union:

"To comrade |_a._d_inYurii ouitrievich!

2he Olym,_ic _em,_:mt r_,c,_,iv_d, we carry: it above all er.,rth0

wil] try after lan!ing to r_end it to you in 2okyo. ,le wish

_;reat succeeds to _II the _articipant_ of the Oly:_;_ic ;_-mes, nnd

to our team - victory :_nd r_turn _th medals. Until _Je meet.

Jpacemen Ko_,arov t Feoi_tistov and J,::orov".

Spac o_,ship "7oskhod" complet_,:i fif_..(mth r.volution ._round

the e_'_rth, as befor* the fli,'ht :_ro_r_,_ses normally t _v,,ry

,_ember o" the crew carries out the as.,igned duty. _he sDaces}up_s

commander Komarov is k,_epint; an eye on the !,erfor_nn,_e of the

8pa_:_'shipts equipnl._nt, te::t_: _ontrol nnd orient,tiot_ a_y_.t(,_.

'Jhe scienti_t £eokti:'_tov photo_'r.,ph-,l,.. . i_,_ri:'onon the l'iti_

r volutiou, _let._rI_i,_e__"ficicncy i'rom the pr,..f-,_;h,_-t.

Doctor _,_orov r,':_t,'d.
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Before the :_tart of the 16th revolution the cr,:w of

the spaceship had their second br,<_kfast.

The communique from ab_ar! the spaceship says, that all

the spacemen feel fit. Pres:_ure, temperature and humidity in

the cabin are within the nori_al limits, all the systems aboard

operate unfailingly. 2he command control center continues

c!:.-ervations of the spaceship's flight and r_ception of

telemetric informt_tion.

"Pravda", 14th October, 1964.

Tass Communiiue A'z'iu_psof _oviet _cience arid

....... 2echnique.

2oday, the 15th of October, _t 10 hours 47 minutes Moscow

time the new three-seater s_)ace_hip "Vo:_khod", rilot_d by

Col. _ng. i,omarov and member:_ of crew sciontist /eoktistov _nd

doctor _.corov, having su_ces'_:ful!y coz:_leted the as:_igned

procram of research, hus safely lauded in the m:,l'kedor_a.

All the crew membPrs of space_hip "Voskhod" f_el well. On

landing comrades i,omarov, _eoktistov _,nd ;,_:orov were ,net hy

:_port ¢mis3ars, cerr_8_on_ents _nd friends.

T'he rm_e_rch ?ro_'rm_, e.,timte,] £,_r 24 hou_':_ of the fl!<ht,

fullz cnmllet-H. V 'u_dle ,_ t_ _rer_ _bt:_n_d :_, the fli::ht of

._:ro,U_ of _t,a_m_e'_,r_,_ u- ,,f _itff'.',r_nt : ,_ci:,li._t_. For

the f:r_t time the _ci.nti_ts wmv* conrhzcting _lir-ct si_re
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The material, o;_tljined a_ :_ :_ult of the fl_ght, is

being processed.

"Pravda", 14th October, 1964.

To Comr_unist Party :_nd People of the 3oviet Union|

To People and Governments of all Countries l To

all Pro_re_zsive :iankind|

Address of the $entral Go_._I:,itteeof C,_PU, Pz',_sidium

of the bupreme C,ouncil of U.5.3.R. nnd of the
Government of the Aoviet Union.

Dear comra:,es_ frie_ds|

,,e inform v_%u with i[r_-_t j.__yof the new fe-_t of _oviet

l_eople in the m;_,"_t_r_n_ of spa,',e. /or the fir,--t time in the

world a sD:-_:e flight _.s_s_compli_<h_l of a _,;ulti-:_,_t_r

-_oTiet spa<'eship "Vosi_ho,_" with :, c-_w on bo:_rd.

fhe coura _o_s and all-r._und p_eD..'_,_ ,'_ _qw_c-r.,_encoz_m:_nder

of the ship comra,le ;,om,'.irovVl;_imir ].ikh.,iloyich, sc_,_ntis__'_

can_|id:_t_: of t,'ch',:ic_l scien_.'es cor!,ra,le '_''

P,_trovich, Joctor c_ur:_e _orow ,_o_is 3or_.o,ov_ch _cco,_;_!_shed

Union.
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The spaceship _;_t_llite "Voskhod" wus ,_lace,iinto orbit

on the 12th of October, 1964 and during the 24-hours in space

] : _:_ited the Globe 16 times, covering a distance of about

700 thousand kin. The equipment and the instruments of the

spaceship operated unfailingly throughout the flight, :,_:uring

to spacemen the nece.';_aryconditions of controlling the shape

conduct scie,_tific research and return to e_rth.

The unparalleled space fli;ht of a multi-seater spaceship

with a crew on board became _,os_ible due to construction of more

powerful and perfect rockcts_ one of which wae used to direct

into the immense space gi,,_tances the no:; _oviet ambnssador of

mankind spaceship "Voskhod".

Having completed with exceptional succeeds the historic

voyage, tLe heroic crew of Soviet spac_:ae:__or_mrov, Feoktistov and

_m,_Orov has opened a new st_::e in the m_st._ing of swage, r'or the

firat time a space fli_,_htv;_s _ccompli,_h*d on one _p,1,:-ecr:_ftof

a group, c:,pable for a long time ,_imuit_,neously _Jith the control

of ship to conduct r_:,e'_ch in the sphere of cos_:_on':ut_cs,

biology _.nd other c_nc_-. 2hi_ f!1_ht i_:_ _,_',_n:-_:_n'_tr:_t_',l

the hi_,h quality ,_nd pe_'f_cti,_n of the _oviet S[ra,:e t_cim_u_|

powerful c_,'rier-rocket._, co_,l_x s!,,_,'e_;hii's:_,_t_!_it_" :_nd of

the whole e,uiplaent, r,-!uir,(! for _ ,_:in-in-sr_a,:,,,fliF:},t, i_ow

once _:_oreit is Drove'] in .!eo_, th:_t to v,'on,_-,'f-]5o_i_t
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sci_ntistsl _e$icnor:_, -n:_in_erg, t,_chnici:_nst our !:lorieue

wori*:incclas_ there is no difficulty in resolvin_ the most

complex problems in the mastering of the _ace mysteries.

Investi_ationsl con!uct_4 durinc the fli_ht, have civen new

priceless contribution to science and are firm _cientific

fox,halation for prolon_:ed space journeys of a _:roup of spacemen.

_he new _re:_t victory in the subju£ation of space raises

even hicher the fame of our socialist i:otherland. It clearly

demonstrates to the whole world the unprecedented feats of

which are capable the Soviet people, freed from the class and

national opor_ssion, wh_t gi_::ntic no_:er _n4 t:_lents have raised

in them the r_volution_ry energy.

'2he Jo:_,unist Party of the ooviet Union h_<w_ r_.ised a

calaxy of vnlie,'_nt spacemen, _ovi.t heroes, rea4y at the

call of the Pnrty and Govornm_'nt to c_rry out e.ny _s_ign:_.nt

and who have chov;n ._elfle'.:_,_h_ro_sr_ :_nd couro.;_ in the _tru*jcle

for subjug_tio_ of outer s?:_ce,

Yurii 4af_rin, ,i,,:-m,_n:itov, _ndriyan l_ikol:_ev_P._vel

Ko_v:rov_ _,e_;:_:t,tntin_'_ol_ti._tov-_ndBoris ._;:nrov- t]_eir n_'_:es

_r,, _uown in _v_,ry c_ur_try, _._Z boneset p_o_le on _.,rth :,re

_ro,_d of their f,:_:tr,,

'_he _u_,-e;:_'fu!_ co_q_!mt-! _]_!_ht of the mp:,cemhip

eaL_llit _ °".'_mlched"!i_hts up .qne_-_the out:;tu_:din_ <_,._;h_evements
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of the _oviet people in the _i_vei¢,p1_nt of ,_ci_n_;_ ,,nd

technique# in the r_'_ise of the n:_tional econom_ t in the

buil_iing of communism. Jv_ry Jovie5 victory in s_ace is a

convincing proof# that the ._oviet sci_.nce is in advance of

the worldls scientific thinking. In the_e Tictories# like

in a focus# the advantac_-s nre _eflected of the soci_list

order# _',e successes in economic cor:ipetition _,_ith c:_pitalism,

the creative _enius of the Soviet _>eople_, correctness of the

Communi:_t Party politics, the triulnps of _-iarx and Lenin's

ideas.

With a feeling of joy, :_.rdent Soviet patriotis1_ nr- filled

in these days the hearts of Soviet people., Cor_,r_mnist Pa_-ty, the

whole Soviet people admire the heroism of their countrymen, new

spacer,len i_omarov, Fecktistov# Lgorov# who brilli:.ntly c._rried

out the as.,ignt,Jent of _otherland an4 _lultiplied its f'_me, i'he

Party and people are proud of the ;_elfless lator of :_cienti:_ts,

designer,s# enginc_rss t_,chnicians_ labo_rs_ all those# who

participated in const_'uction of the new _pa'e_hip s*_te_lite

"Voskhod" and r:_e ;,o_;.:_ble it:_ succ-_,_ful f]i,_ht.

The conque _t of the :op_ce is ,ieveloFzng at exc_tionall._

high _:_te. :(_ue_,rch st:_t_ons# cr_,_t,_,1by mind :-_nclcreative

labor of a m:,n# :,re ob_erving the mooD# l_y _out_ to the !3an_ts

of our system, r,1,_io-t-lescop_s i_e_;tit;'_te the ,l¢_,ths of the
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unive_'ue, '_.Jhichfrom an object of tb,_or_tic;_l inv,_:_tiE;,ti_,ns

becomes :_n obj,ct of _ci_ntifi¢ ev.p_riments, fhe scienc,_

and pr:._.cticeuncover more and more comr,letely the ,,icture of

the universe, its develo_,ment _roce_:_es.

It is difficult to over:_timo.te the contribution made

during the last few year_'_to re_,-.rch and mastering of space

by the Soviet Union. Our ._;ci._ntists,desicn_.rs, workers,

heroic .;_pacemenare c;_rryin_,on this noble work with exceptional

enthusiasm, cle_.rly r:.-_lising, th'At they ,-,re_.oing this in

the name of the mankind's progr,_s, for strengthening the peace

throut_hout the world. The Soviet [:nion con_i;Jt_ntly follows

Lenin's policy of )>e,_ceon enrth, it _ta:tds r,_solutely for the

use of space only _:ith peaceful aims, so th;_t it may become the

field of the r,}ostextensive rese_rch for the good cf , _ind,

but not a base of nuclear weapons.

fhe _oviet people is buil_ing ::_con_r::unistsociety, to

which the _%c:_r,_:_;_o_r_..,:_u'_.'_.nden,'_l':v_r_entof n;_tions are ",l_en.

Comm_ni_,_mbring,'_to the ",.:ur_.ersof all the countries peace,

labor, free,_m:_,,_-_,_ality,l,:'c.th-rh_od_n_] h',_,i.e:_ of 'ql

people. £he Jovie5 Gov_rn_ent }_rsist_ntly :_trui!;i'lesfor

c._n.ral _,n4 tot-,.ldi:_;<r_,°,_i_ent,for r-_o!ut_o, of :,it the

00000011-TSF12
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On thim _r_'_a_,lay w. once :_i-ainal,peral to _/ov,,;'nmemt_anal

peopl_s of all the ¢ountri_ to _t,ap the _te_ for _rmamen_ i to

insist on l_eneral and total disarm_im_nt0 to r_trrdn the "n_d 'I

_nd "half-m'_d", who :,r_ tryin_ to involvo the humanity in

thermo-nuclear catastrophe i to put out the £ire_ of wari iunited

by imperialists, Alll to whom the c_use of peace is dear i

should trebble their efforts in the _trucgle for r-raining and

strengthening it.

The _oviot Union is fulfilling its international ,luty to

the workers of other countries by its selfeles8 l_bor in the

building of communism. It tireles_;ly multiplies the might of

our motherland - stronghold of peace, democrncy and socialism.

_fhe workers of the 6crier Union successfully c_.rry out the

program of the s._.ven-year plan. _i'hecollective farming _t_:ains

new hizher levels in the inten_ific,.tion of f:,.ri_,incproduction.

The a_:riculturists hnve 61edenned our hearts by a high h_rve:_t

of crain ;_nd industrial crops. _he ,&crier intel!ii:entsia in

f-_ctories and fields, in educntional and health deQart_ent_ _

in i'eseareh i,u;titut,_s_ in Government ;,odies - ever,_n4here

:_¢tively part_cipnt<'s in tlie resolution o£ problems for

conc;tructin C mat_ric!l and t_chnic:tl base of com_unicm :_nd

cor:Ir:ui,.isticeduc_tion of Soviet people.

fhe people of thQ Joviet Union :,I'<_enr:_,turc:]by the

u:_p_-_c_dent.d flicht of the s}'_'_._hipn.lt,,l.!ite ";'os![hod'ie
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_gorov by m,w _,chimv,,m,nt.n-in l;_bor0 :in th_ gre_Jt c_u:_ of

cor,lmunism building.

i

Long llve the Union of the _oviet Jocia]ist Republics -

birth land of f:oumont:uticsl

Lon c live the Aoviet people - buil,2er o£ communis,

fighter for pe.-ce :._ndh_q,pine_s of the ,_ork_rs of all countriesl

Glory to valiant Joviot co_monautsl

Let the cooperation of all countries in pea,-eful conquest

of space develep and strenzthen_

Central Committee Presidium of the Council of

of CPSU Supreme Council I_iiuis_ersof

of UJ_R Ud_R

Forward to the Victor_pf Co,_,ni.s.._l

_o scienti:;ts and de_igner_, engineers, t_chnicians

•_n,"_rkers, all groups and organiz:tions, pc.rticpating in

the _ccom,_li._;hlnentof the flicht of the crew of _:_:_,::_enon

multise:_ter spt_c_o_,ipo,,tellitt""V,_nkhod".

Denr co_Pg.de8|

fhe Joviet Uni<_n ha_ t.'._kenup now :,q:_itionin the _ _._:tering

/

.... [ i
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of the ,_ut,,r sp_ce. _'he n_'w _owerful _oviet rocket h:Js

place_, into orbit a _ulti-,_:_.._ter _p,o.c_,_:_hipsatellite "Vo_:khod"

with a crow of three en bo,_-d. _<_uil,ped in :_ccor,_on_:e to the

a_':-_t t,:chnituet the spae'e_:hip :'Vo,_khod" h:_s com.,l_,ted during

the 24 hour= 16 r_,voluticns around Lhe ea_'th :_nd s:_ely l:,nded

in an ar_=:_, pr_:;cribed by the fli,:ht program•

_2}-erewith opens a ne_...'st.'._ein the mastering of space_ in

the re:_earch of the immensity of universe.

With the feeling of great joy and oride for its socialist

,_.other!and the news _.,asreceived by the ,5evict people, that the

conquerors of _[)ace were a/;ain Gorier people - comrades

Komarov "_ladi_lir i,:ikh'_ilo_vich, l"eokt:i:3tov ]._onstantin Petrevich

and ,]corer :_oris Bori. erich.

It is ,]ifficult to overe:-timate the contribution to t-mrld

science and culture of the heroic crew of spaceship "Voskhod".

- i'he commande_" ?ilot-cosmonr-ut Kom:_ro7_ c_ndidate of technicnl

sciences i.'eo;_ti_tov and Doctor _.Jcoro_ implemented "_ com,_o_ite

and many-sided :_ro:_ra':_of r_s_._.rch, which is of exceptiollally

nicnificant value for further long fli [ht:: of the s?;<,_e_hip's

C ]', _.I'S •

_s a r,_ult of this hintoric f!i/;ht _:cJ,_ntJ_t-, in v-rious

: h:_-,_e the _o :_ibi]ity now to cnnduct jointly _p,'.,_'," r_rch.

_h[,,, ¢,]!ecti_e :¢i,.ntific work, eonduct_:] for th_ [ir:_t time
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r;li;_ed by the ')o._l_uni:_tP_.l.t;:_unit_,_ b:_ the _i_[_oz't._lide-_

of |_arx and Le. in.

',Jew:_rmly con_:_r'_tul_te _ou, dear co_rn,_os },om'_rov_

Feoktistov a_d _t.orov_ with succ-.:_sful eompl,_tion of a joint

flight oIi the multi-se:_ter sp:_(:esi_ip "Voshhod". You },ave

honourably imf_lemented the a:_._ignment of motherlande have

written a new pa_e in the chronicle of her fame, opened out

new horizons in science.

_e note with c:reat satisfaction, that the spaceship

s_,_teliite "Voskhod", constructed by Ooviet scientists_

desicllers _ e_s'i_eem_ _ techr, ici:_..ns_.n_. workers_ is even more

perfect than the !)reviou:3 one,_ ,qn_ has shown it_ excellent

qualities in ,% difficult flight. _u_ing the whole f!: cht

the conditions _ere r::t,_}ne4 in the c:_bin nece:s:,ry _cr the

work :_nd life of the so_ceuen; the ;;hole e,]uipment op,,,r.ut:-d

unfailingly.

fhe sBace Fli:ht of a ,.,boisecre_._ on r_perfect _u].ti-neater

_pa,:ecr-_i't h_s sho_m ou'e r_or,, e::ee,_tiou:_l!y cle:,rly the },e,_ks

attained b_ our sOoi:tlist[c economF_ _,':ion_.__nd t_chn9 ue_

whr.t undeni_,ble :_dv-_nt_,:,'sh::;;,_:,ci_,][::tor:at over the

capit::lism, _h_.t l_'.iitlesu ,:,o:_:,il,ilit_,,s },._:_eGnwi_t p_o]_:!e_

t'l'_.edfor ev_,r ;:'orJtile ,yoke of c, .it:,]i,_n_. .'his f'_'=,t_',,f!_c%_3_

- :;," : ..........: ........ 71::_ ...._._, ........ o........- .......... _<_=--: ...... , :::-.--. ........ :w ............ ° 0 " ° , ........ 0 o O
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as in the z,,ilu,or_ the Cr_,,tne:;_; of r,ur i_o!:herl_nd_ which is

foremost in the _,_cial ,_n,ltechnolot!;ic_l _roc,'es;_ of the

whole mankind.

2he C_ntral CoI.1_ittee of the _o_mu;li_t _:,rty of the

-_oviet Onion_ Presidium of the ,,uprel_Je_ou_.cll UJ3R nnd the

Council of l*_inister_,:UJ3_ sincerely con,:_ratul_te uci-ntist_.9

desic, ners_ eni_inee ,_t technicinn.';_ wo_'ker_ medicos- all

comrades, _lho p:,rticipated in construction of the powerful

rocket and multi-:_eater spaceship "Voskhod"_ in prepa_*'int; and

implementin_ the spa_e f!i[_ht of the _oviet spacemen crew.

Glory to the 3ovi,:t :_cJenti:_t_;_ _;e:i.cn,_rs_ encineers_

technicians and workers - creators of pe,_.fect space z'ockets

and ships I

Glory to heroic crew of _oviet sp;,_cemen!

Lon[_ live Lenin'.'_ Gor.lmuni._t Party of the 3evict Union -

in,_pir,:r and or_;_nizer of ;_.]ithe victor!es of the _oviet :_eo?le|

_'orward_ to new_ even greater aocom' ".hments in the nume

of the triu_ps of co],mmni_'_!

....._:,. P'_:.;iu._ _ " .... Council of

_? ....,. :'J ..... :.... "" _inisters of

....... UGJRe •

'_lh',,'; )*_"_ 14'th Oct_,ber_ 1')6_,

0000001 ]-TSG03
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Decr.e of the Presidium of the Su_r-me Council of

U;_R on Jonf..rln:_ the Rank of Hero of the ._oviet

Union on Pilot Oo_mon_tut .Kom:_rov V._I.........

For accomplisher.at of space f]it",ht on multi,_nt_r

spaceship s_t,:_llit_: "Vosl.:hod" to conf_.r the r_nk of the

hero of the Soviet Union with ::w-t:-dof the or_]er of Lenin

and medal _'_old -_tar" on _,ilot cosmonaut comrade Komarov

Vladi mir [.iikh:_.ilovi oh.

Chairman of Preui,_ium of the

_upreme Council, U_JRe

}.i,d eerg::_:ze,

_ecret:_.ry P_,'_,:_idiumof the Su:_reme

_ot,ncil, U3SR.

:4oscow, Kremlin, qgth October, 1964.

Decree of the Pr_:,_i4ium of the oupreme Council of

U6JI_ on Jonferin_ }[ero of the Ooviet Union i_.:_d<on
Pilot Gosmon:,.ut Can_id:'_t., of 2echnic_l Sciences

Co,or:_de i"eoktistov |{.Pc

For the _,ccompli_-hm,'.nt of sp'_.:o f]i_i:ht on multi-seater

sntellito "Vo,qkhod" to couf,,r the funk of the hero of the

ooyiet Union with :,v_'_',_of the or,]_r of Lenin _,nd "<_o!d _t._r"

med_'_l on _.,ilot co:;mon-_ut c:__n_idnt<, of technic_l .._ci_n_

comr:vle -",_ok_i___towl_onnt:_nuin _',:t_,ovich.
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|;o deo ir:vh;e

_,:P.=tary _'re;_i,_ium of the

•&uprem_ J,_,,,ncilof U£_R.

I,io=_cow0 RT'emlin, 19th Ootob_.r, 1964.

Jecr_e of the i<.,:mi,;iu_,of 3w-reme Co_:ucii of

U33R on Gonf,'rinc the dank of the :I_ro of the
_oviet Union on Pilot Ooslnonaut Joctor .]omrade

_orov 3.3.

For the accompli,';hm.nt of space flijht on multi-s.;_ter

spaceship satellite "Vo_khod" to conf_.r the r::nk of the hero

of the Soviet Union with u_.,:._.r_07 the Urder of Lenin _nd

"Gold 3tar" medal on _ilot co s:,;onut .)octor co_nr, e _:orov

Boris 3oriuovich.

A. ;_ikoyant

Ch:_irmun P_<._i:]i'd:_iof the Su!_reme

'Council of U_OR.

Jeer t _ry P_'_diu., of the _uDc-me

Couucil Of U_R.

Moscow I kret:!in, rghh C_ctohor_ Iq6_.

_ecr_e of the _r, :_idium of .iupr_.me Council of

U._dR ou _5o,af_rJug the Rauk "Pilot Gosr_on,,ut of
U;_R" on Gour_ie Line,roy V.H.

For :_ce,,_.!J;q:_n," cp,c,, __'ii:'ht on uuiti- ,,,t,_:" _;. ,_:U'.p

:_-'-*':_ii_' "g [,i_<, " t', ,: _ _ ' '_ " ," ';: _'_' "'i"_ot .;*'_. u,t_ % .,"
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UjjR" on _he eit_?.en of Jovi-t '_;nioneonr,,_e h,_:__-ovV.ii.

Ghn_rman _'r.:;E,_+iu:.iof the Jupr'_,:}e

C.,.u.'acilof U _;R.

_:. '_'Or: "*+,J';e, I

5ecr,.t'.ryPrcsic+ium of the ._;_,r,-me

+-,o_co.,_,iLr,._mlin,lqth uctober, !c>64.

Decree of the Presidium of "!°e :+"r_ t _ Council of
US:_R on Jonf,++rin_._the ii_._ "Pilot JL'_t:_on+_u+. of

++',_ _- 4 + C)LL&.LR't OU Uoztra+;_e _ _o.,.t_,,t _r K.P.

:'or ',ccoLi'+li:_him:c,,,_,e i_.ti+ht on ,:mlti-_.e'++t,_rspaceship

s;ttc:_lit'_"Voskhod" to confer the rqnk '_ilot Jo:;_;:+_u_v-utof

_J_" o!_+citi_,en oi_'the .Jovi_t Union comra:e _+-'eokti_tovKoP.

._h:_irmu.nPr_+midium of th_ Supreme

,.,uunc_.iof U,_i;.q.

5Pcr,'-'_:,ry _'_.--_ititt_; of the ._u_+reme

_.ounc_l of U._.SN.

I,;oscow_i:+_'_mlin_19th Octob_r_ 19(+',_.

+,:_ ,++_ .o"_ :'it_ ' ";h_ _ '+_: "* (lot .:::.,.,.,v_+_v It Of

+ ,;_+' +.....' ..... +.V . ,.

y'
:, • .... : _ +................. .- + =

" " ° +, +'/°+' +Y' -° _ N'( " +' ' ° + _ . ,, +'+ • ,0 " _ ,_':_"+_ ........ ° ° + °__':
• '..... _+_'_ , + ' "' c - ,] + o + ' ++ o+ ........ + .... , + - ............. m_++_' ; 0+++ + . " 0 + _+

' ",.0oi?-+i................................ +++:'_'+-+U+-i ................... +-+ " °--_:" -I_.......2............ ':+j...............'++:+++::...... T+/++_-...... : ..... :--+:..... .+, ++................_r+,,'; .............= .............:_+_/+ ............. +'°_'7+++...........:+:...............++-: : .............. ++::;.............:+' ..................... : --+............:;+l: +i_-+ -c ..........
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satellite Vo._l:hod" to conf,.r the r:,nk "_ilot _o_,orJ_ut of

U_R" on the citi._en of Soviet L,fion coz_r,_ _ _LT,rov _._4.

_. :_iVoy:_nI

_huirI'lan Pr-:_idium of the SuL_,''me

Jouncil of US4R.

i.. Jeorc_Oze)

)_cr_t,_ry, Pr_i,_ium of the

_upr_me Co_ncil of U_J_R.

,',o_' s_ow, K_e,;_liuo 19th October, 1964.

'_ravda", 2Oth Octob>r, I_$4.

Pre:_s- Jonfer-nce on the.,ji!i_,jht of _hi_/ 'Vo_khod".

.... t .av _)I the A:_-_e::ibly.,a_l of the ,.o_cow o):_e

Univ_ruity a pr_H:_;-conf_ren_e w,_s held on the fir:;t _n the

world space fli_filt on the ,nulti-n_,_t_r sp_ship 'VosKhod"

of Pilot cosr._on-_ut Flt. _nC, V.:.. Komarov_ scientint c:_did_te

of t,.chnic:_l s(;i_n:',s F.okt_stow :rod _octor-co_:_on:_ut ,;!_o_,ov .:_.

the ,{_,]o_,v)tic corps, a_ e),_H]_d in th- ;i,il, h-°v 'r-_I.....i _'ith
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,the p_'_' _,-co,,f_',..uc,,w. _ ._v,UF}_r.:,t,:i_i=y II.V,, l',',]_:!yoh,.,..

Pr_,:;id_nt of the academy of 3ci-nc,.s U_,,_, who _!,oke ,_,£the;

main r,:suifl_ of the ne_J r;l*a_',',i,)urneM.

" " " " .v| _Y'_::':li_-sor:; :_ in the I.*:l:._e;'LnC of ,.,p._,,c_. ' "
of V.l.i. Neldysh.

:De.,r comr._,es_ l_,Lie_; and ,jer.tler, lenl

Le::_ than ten _ears h,_"e .._,'__';": ",- tile l_unchinc in

the _oviet Unio:" of the fir._t in the woPld :Irt._ieial -'_rth

s:,t,_ilihe_ _,_hich },as initiat_ the s:_ac_ _rn.

_pace re_;e:u'ch is b:_sed on ,;ev_lep_n_nt of n:_ny _h_,-r:s in

science and techn!,_ue_ on _he for_,:;o_t _ndu::tr_ of our cou:_tr._,,

specially in reuolvin[_ such iraoort:,nt ,)roblems of the cosr,_on utics,

-_,_the flitlht::_of '_i_t_-n_t_'*ulti-._eofi_r sp,:c_sbips.

30viet _cientist:_ :_nd de:_icn_rs , since 1960, ;:,_('_,_

sEste_:_7,tic preparation of ;n::un_d _2.*_ce fli::!_t._. ,'he :no_t

_ifficult ,-roblem_; _,_ere the censtruction of spaceship_ ",_,uring

s_f,,t_' of it_ F!i:_ht, r_,turn to e_rth. ,ill this r,_,-'._,ir,_,_

r,,_olvin_ :_n enormous _r_o;_nt of ,_;cj_r_tific ,,nd t,,chnic:_l

pl obleLqs.
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o_'iellt.,.tion_y:_t_.i_.qI b_',t t ?:'ot_*_tiol} of th_ v.-hlcl_, durin__s

it_ ._._c_nt to e',rth. _p,,,c_,)ly ,_,i;_'icult w_._ the problem

of the :_])_c_q_#i_le_F, turn _o _rt-_.h. _t_t of the _tlm_z'ot_

,_chenes of l.,_n_ing the li_o._toi}tinum v'_; t-._n to h_ the

b'allistic re-entry, it ,,._..__:t.,.r.,ry to op,,r_,te r:nd c}:-ck

in actu_-',lcon.iitions "_;,[ the al::,e,q of the ohipBs r,.turn to

earth, be_;innin_: _:ith the ;_ta-t ir_ .-'p,o_cecon¢!iti_n,_-;of the

br,_i;ing _notor_ checi:in C ,.):,r._oPl_:_iceof com:n._nd ,]evicts for the

_tart of b_'nkin C motor ._t ezactly :_.:_Jtitle and en,:in;.."',:i%h

checkin_ of the _lect_d shr,.pe of the sp;_ceship, its heat

protection durin C r.-,)ntry into the _:_en.._e_":.):r,spheric l,_yer;_.

/

i _'sid_ _he _:,orkinc out of ,ur_l$ conJtructiv_ _lenent:; of

the space_hip t_ ......t a:_unt h:_d to be -_o • _.;oxv.._:of :;.cientific

problems_ the _n,_jor on_,_ beinc m<<ico-biolocic_'_l r_'.e:_rch _nd

the study of I'._,:'i;tionc_r,:._iti:)nn_.t flit'hi _irJtu_ of future

s_)aceshii:,s.

All the spnc..r.,hip:_'Vo;;toh" w_', flyin$ nlon_: or},i'_s_

ensurin_ the r_turn of _he s;,acr_ship to e::.:'thb_ the :-_ero4yn::r_ic

resist_r_.ce of the oD;_,:eship :i:_the c-_Tthtc :_tr_os!,h,,re. 2hm._fore_

_t war3 ext_',";;el[:"ira,oft nt :o hnou _],e 4en::ity of :._t_.o_;_h_r_ _t

_-[.tltude5 ,!)_i-t_OL_ ,-'.m,in Or e;" tO ,,_:t.[ii_tc _,eforeh_,l%d_ when the

ship :_hould _"%uPn to e:,_-'th._i? the br: k:i.,m"_'Iotor ,it,co _ot
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_d.lot, d i,:lt.he ,:;h_pIaao,:1,:u-_nd.i,Flt. 3n_;. Vl_'!i,_ir!;i!;hr;ilovieh

honr=t,mtin _t_vovich ,'"oh_i:itav p_r=4Joetor ,:on|qoll_,nt _oPit}

3ortaovich -l,;orov.

2'he r_l,r,,;_:;hip"'/o::hltod"is eon:_id_r:,bly difD'Pent frota thcb

_'ieo of spa,:e:'hip-s:_t,,l]_te:.;*'_ostok".

For the ?ir:zt time the ,_p:_,-,unenw__,'=_;_thout sp_ce ouits

and v:ithout the ejection system. 2'or this it w_s nece_:::_ryto

provide prim:,l'iiyfor the ti htue:_s of th- shipt ,._ the

sli(]_te:_tbv_:,ch in the _ir-ti!".ht_e_:;_:wnuld have :',,;_nltedin

the _euth of tile cr='¢. L::m:lingof the sp:_c-::hipre luired r_li.,ble

pePfo_'m',u,_eof :_.iithe _._y.-te,ms at the _._m_nt of l_udin C. 2he

_os'._ibi!ity ,-:._,;._i'.;o'_.rovided for l'tn,}ing on w:_ter and all .the

necessary _ae;_.su_ wer'e t:?nen for it._buoy_ncy _nd _;t:_bilit_on

To en._;urereliable de:_cen_ of th_ :_p;,,-et:_hipfro_,_orbit a

second re._._rvebr_d:iu[:_otor _;:_cc:.vie,l on boord.

Jhe fil';,ti.,_the v:orld collective i'lilht Of co._;ion:_ut:_on

the npa,:_l_il, "Voskho,J" opens _-ut c_ new ?<_!:ein the _it_t,n'yof

¢os:,;o:_!_uti¢_.dhe _iCnj fic:1,tceof this ;"]i<:htis extr_ely

i,igh, i"or the :?ir.,ttil;_ea sci_nti t '_n,l,]octo_ "_'_I'],,^ru:u:_.!!$

._'e ._'q , s:,:,c_.r;,ip.

=:-,: ..... :.=;, °"!i o o _ _ ° o o o . ,,_w_. o . ' o .... • ":,_+ o ° o

= ....... -=:=::_?.......... ::.._........ ;_.°.__ :, _: o '_ r _ . o " ", = , o : _:_ _- o o o _ %
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'",_ _,l',,l_ed for one '!r,._tt but th_ _-_i_':,l wol_kin{7 r_-_,_r,_ .' of

i,he ::hipt,'l _,!u:ipm_rit n_._ co_<'_i,_,,,:bl! fl.r-.t_r, DuI':.[n.C Lhe

,mucc-_saf,_kl_eei,l,,1,_t: .,.} the ::;lol_. Yli,!:ht !_.,'o,;r_m._he t'_,_i, :'_.1

l_ilot-cc":lliOU ,tit |;Oli,',Fov I tlho il;l_l_ll,,p._;.,,:_i <,']th cy'>.it the t'_;_k t

.',, :,_ii'n,',t to hllll. 7lie oi)t_,l% ' %it:,tlts .'tz'e v,>'.,'}, illt<_7", _' t'.l]£? Of

I(.P. Fc-,ot,_iatol I fi_,'_ci.rt]ly in t}l_ o!:_i,'_':_ of the u.,!._r ;,t,_o,,. :;e'.'ic

l'_ye"[; "_lld llO!'theyn [i ]it:;, 3oc'_ol_-,_'o[J!!<,!itit iCorov h's o!:,t<'.ined

im;_.oFtant4",_.,on the :st_tg) fe_,l_iu3 "_nd v rJous i_,,_,-ti_nsof

the crew m,_mber.'_,iurin,_tilef!i,b.t_ ie co,,_uct_ , ._,<l_!_rof

t<'ats on iovei._<_ntscool-dln:_tio_l_ith t.:_i:_,!;tle<:_ne,si took blood

in the sp'_cemen tnd i:r,,lemenh_d :t_F.i,;berof other i:,.ve-_tJc_ti_.na_

w,tich _.;i!!b- _ _u'i,_el.e:'u.c'_",t"i!,utio_to furth,:,rdgveLto!,ment of

space i,le,iicine. 2he co;:.;ion:,ut::_,:illi'_,!!you ,i! ;,bout it to io_y.

On tile 14th of L>ctOb<_rt i_,,5/+ :_t I0 ,,our:;<'_7uinut._.<_the

;,ulti-t:," ,% .r :_p_i,,_]iip "v_o;Tkhod '' ]._n.]e.! Ch '_ "t',lo -'tie a;'_ac,-:;hip

::t?i;'l' l;.,:l':il!t: "..7._':in e:,-'..7-]_].,,llt co'l;].tio_it .Del :+:ew _.he a,p:tcci.e,n

/'<,el ',,a_ t'.:_'i :_"¢ for ,_tly :;,,1v.::l,. they _1"0 • _':i,,Is , o.P,e;:]th_T ...,,_ri .._,,

}'l'"';Cllt .tl"Yet _l'"_,.;:_F _,:,c] i'Of ;!lr'il* l._"1"07. C i ; :tlt l-)y _.hl }ii;Jl -1".'_li_

of !-,.e,.'o_a o_r t'_,l- ooyiot t_nion,
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( close to c<_iculated one.

Orl itr,l .,cried was 90.1 ,ninute perii:oe distance was 178 km t

spo_._ee distance 409 kin, orbital _nclination - about 65 °

The spaceship "Voskhod" orbited the earth 16 '1 l.s _.nd

after completing the assigned program has safely landed on the

13%h of October, 1964 at 10 hours 47 minute in prescribed area.

The new spaceship is more perfect, than all the previous

Piloted vehicles t on which ascended into space our comra_;es

Yurii GaEarin, Herman liter, ,n,_'iyan ,;ikolaev_ Pave_ Popovich,

Valerii Bykovskii and V_lentina _ikolaeva-2ereshkova. Our

spaceship satellite "Voskhod" has shown its excellent qualities

in difficult space con'_itions.

'Phe prot_ram of preparation for the flight was very

extensive and ¢ompo,_ite. For its complete understanding and

accomplishment streneo_s:._ork was required of all the candidates,

selected for this fli[_ht. _.ievre grat_._ful to all the

specialists, instructors_ _lho were preparin_ us to cope with

the set of problems. 'fhe success of our fli[_ht owes a lot to

them.

The program of re_;earch was eotinlated for one duy, and

the crew has fully implemented it.

i_ _he problems, -_lhich _e were to re_olve in this spuco

'""""" "" ' .......:- ..... : i..... _ ii _ ' _ _: "_ .........:.... ' .... _ ,
,,,,, " ,,, ]......... li i _-_']-il .....il-ililil]l---il_ ........
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flichtl requirc,d p&,rticip:_tion of all the members of the crew.

[i One man could net resolve, no matter how well he Bay be

{' prepared. This demanded, in turn, not only similar understanding

Ii of the questions of research by all the members of the crew :rod

i their appropriate training, but also coordination in work_

catching the mesning of each other ;_t once and even Interchange&b4-

i_ lity.

i our cr_w in space was not big, but indeed a friendly
rl ;_oviet collective, proud from realization, that we are doing

our work f_r p_.uceful purpose, for the good of all mankind.

All the members of the crew creatively helped each other

in the interenting and comoosite work, provided by the prod;ram

of our flight.

Of courage, all this did not come at once. Before getting

into the cabin of the spaceship "Voskhod", its crew had to long

i.
!_ and persit_tently work, learn and train.
P
!

i _he prep,_ration program of the crew r,lel_lbers included

v_rious sections of scie;itific theoretical and professional

![ tr:_i_,ingof the co,_,:_on:,utr_,_ well us the special and physical

training. S_ch cue of u:_ hq,} s_,w,rul fli _hts _or _;eightles:_ness.

i _uring the truiuing on _st;,ndsand sl_cc_"l tr,-ining device_ the

,,),.ol>le_swere _1orl-edout T_ot only of e_,(_hcoc_monnut speci'_li_t_

'oO_ but :,i_o d,_t;_i_;of the int,,raction of the crew lller_il)ersin

i'!iLi_. IU _Ol*Cb_'_Oh n com_r_;heu_;ive training was conducted o,

00000012-TSA04
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a training spaceship in accordance with the program of

i" forthcoming fli_ht in actual time scale.

i

! Wh_t are the difference_, :_nd ,udvan_a__:o in the flight of

spaceship "Voskhod" in comparison to flights of spaceships"Vostok"?

It is well know,n, thot ell the six sp_ceships "Vostok"

were single-seaters. ._ccor_ingly the cosl_ou:_uts were f_ced

_ with quite definite t_sks, estimated for their beins c_r:-ied

out by a single person. _hereas the crew of the spaceship

"Voskhod" consisted of three men t specialists in different

spheres. This enabled not only to expand the sphere of

research and experiments, but also to set them on a higher

_ scientific level. If during the f]icht of the spaceships

"Vostok" the spacemen had to _eriodically stop all his work

i and to spend a part of the time for _leep in conformity to

..... physiologic_l needs of the human organic.m, on spaceship
i'

i "Voskhod" two members of the,,crew _lere con:_tantly working,

!' while the third one was re_ting. _'herefore9 the _ork in

:,pace never cea_er_ for a minute, ;_nd the volume of scientific
.

inform:ition hns consir]erably incre:,_ed. Moreov,_r, the[

conditions for work an_ r._:st_ssured m_ximum e._fici_ncy of all

P: the members of the crew. If on the spaceship "Vostok" the

sp;_ceman, ob_._-_vin[_one or _other nhenomenon interF,ret_':dit

000000"12-TSA05
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_. in hi_ _wn w_y_ on "Voskhod" _Jith ob,_ervf_tion of similar

! phenomena there wa_ rJn i,mlodiato o×chan@e of ol,inio_'_.___t,hioh

! ast_istod in its more objective eztimation.
i

i_' 't'husit wns, for instance, in the cage of ob:;,,_rvin_luminous p_rticles through the port-holes.

' It is well kno_n, that the fli_'hts on spaceships "Vostok"

were in space suits and, as a rule t envisa_,_ed landin S with

_, pnrachute outside the ship,

We were the fir:;t to fly _,_ithout space _uits_ which

F

I provided much better conditions for _ork_ made it more
i'

_, convenient. 'ghis became possible due to extremely reliable

• construction of the spaceship "Voskhod" I created bM the

capable hands of our worker's t t(_chnicians t engineers and

designers.

i_oth on e-,rth and in _i_ "ht _,_euever doubted for a

mi)ulte the _'eli:_hilit_, of our _oviet space technique.

'fhrougnout the fliL'ht the cabin r.,teined normal _e,npc'rature,

the nece.-[s,ry .,it eo_i_o-_itio'_._:_nd pret_sure_ there was normal

co,amunicu_tion and _j,od li;__ihtinc_ which could be controlled.

.'he :;oft _' •I, _.zn, t_j,t_temof the spt_::eship worked

excellently. ,-'h£skind of lan,_iinc of a multi-scat,:r o_aceship

with a crew nn board has its own _dv_nta_es :,nd fully

,_ut_tif.ie_ i t.:olf.

.%

.... •.... i11111 IIII I '_"III
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The flit;ht of the multi-seat(,r spr,_,_'_hip "Vo_:khod" is

i' comul'_.t od •
And we, who _iccom_lished it, would like here, ._t the

pro:_s-conferenc_, to say to the pz'e_ _'eL,r_._;entztives from

all over the world about our nri,]e in and g1"otitude to

Ii creators of the new _c_ ?ul _ trier-rocket and wonderful

i spaceship "Yoskhod", our scientists, designers, workers,
. technicians and engineers - maBters of the highest class of

I

precision. Thank you, friends|
r

i _he construction of the new type of spaceship "Voskhod",

il concentrated, _s in focus, r_,flection of the achievements of
our Soviet people, our zocialist order, our de_nr Communist

Party.

i'he first in the world flying space laborntory h:as

completed its many-hours flight.

Our flil;ht is the flight of inv<_.stigntors, whose final

object is the mastering of space for the good of all mankind.

i'here was not a single point in the _rocr'_m of our

flightl resolution of which could have been used for _:ar

purpose, nothing *_hat aimed :_;ainst a m._n, culture_

civili z_tion •

and I am proud, that 1 was c:rryin5 out the :._.._:ig_iment

of _oviet dow_,_'nm,.nt,my C,)v,_1,_,_i_:tP.,_rtyjoi_ltly with my

\
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-- _ ' COm] 1"_ 0friends the _on-party • F¢;o_.tJ,_tov _nd a r(_ombor of

I!i the Communi_;t Youth _'.;gor_v,
Let there be ascending of tons, thouannds p_c:,_fnl

r-
I,

i rockets w_th spa,-e inve_;ticators_ T_ioneor_, blazing now

, tr_ils into untro_e_ space _:orld. And let not onc rocket
!: ascend for unleashing war.
I"

i Our crew feels w'ry fit after our flight, i_e are ready
I. to implement any a_ignmont in the further mastering of the

_ outer space.

i:

: An Important 5tep in the Development of "Spaceshipsi •
Ii Building". Ad,lress of K.P. Feoktistov.

De:_r comrades| Ladies and Gentlemen| Friends|

I h:id the ha=n,ine_s and honor to participate in the fir_t

b flij] _f the multi-seat_,r spaceship 'Vo_khod" as a scientist.

In my opinion, this flight m_,rks the be_inning of a new st_,_e

in the develo_ment of space t,_ch_i _ue, new sta_Te in space

research, since on the multi_eate," spaceships it is po_;_ible

to conduct composite _2hysico-t_chnical and me:lico-bLolocieal

inv,_:_tigations. Moreow:r_ the _re_ence aboard the _hi_ of

,_everal people makes it no:_ible to obtain more objective data.

The spa,_,_:_hip"Voskhod" is a new iml,ort:_ntst,p in the

development of "._;pa::e,;hi!_building". It io _ r,_mlt of

co,a_i:_tent labor of 3evict en[__n,,el's_ scient_t_;, ,le:_ign,'xs#

00000012-TSA08
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tochnicium, work+rf_, nxporimont,_,r_ and t_t,r:_. Its

co_'_truction 'a_ed the lat_;t ",chi._w.=_entsof eS_ctrontcs$

,,,echanic_, _erodynomics t rocket t.:.chn_quo, m,_.dicineand

other r,_lat_d spi,e,'_s of science and technique.

The space hip "Voskhod" diff,_rs considerably from the

spaceship "Vostok" t new three_;e:_ter _spa_'ecabin t new

if* instruments, a number of principally new sy_tems.

_"_ For the tr_.nsf_._rof ship fror,_the ez±rth so t,_l!ite orbit

to descent tr:_jectory it c:_rri,._dtwo braking rocket engines:

!
/ the main one and reserve. 2his made it possible to change with

gze:_ter confi,_ence to a higher orbit.

Be.sic'asth..II_%"ously used orientation and control

!

i: systems, the spaceship "Voskhod" c_rried .u new system for the

orientation of the spae,:ship in orbital fli_hts, which uses

i ion direction plotters of the ship's velocity vector, This
C

I: system was successfully t_ted in flight.

As you know from the ne,,sp:_pors, spaz:.shi_ "Voskhod" h:,d a

soft-landing sy_te_, which, it c_n be n_id, _rovi_ed ide_l

conditions of l:_n,_ing.

A new ['Vsy.._tem_;ns us_d on the spaceship, which oosured

not only tr_numi_sion to earth of 'reporting" fro:_ the s.:we

c;_bin, but also tr:_nsmi_sion to eurth of the :ictur_, oh_erved

00000012-TSA09
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i ['rol. ;bo_+v,] t:_ ohip. 2h_ n,n_ae ,.'V ,_yr_tera w,',;. ,-_t_,,+d tho

erc.'.l to ob:_erv_, the nur_.e_und_r,g np;,c_., fro::_ the' .,_ido of the

ia_trument comp+_rtm,_ut ,_nd br:-O_ing I,lotor comp_,t_r+,,nt i .e.

from the si,ie, wher(_ the ul_u: 1 r'.or+-hole c:_,L_ot be "cut".

Thus, the sy:_tem wz_s _:_ though an a!.litional porthole of

the cabin.

It must be s:._id, that the pact flicht has sho_n high

qualities of the spa_:eship "Voskhod" and the new currier-rocket.

'i _'hroughout the flight: in insertion branch, in orbital

r flight_ in descent and lanrling_ _II the _y:;tems, equipmentl
i

tnotors --_ndother devices of the ca_'ri_.r-rochet and spaceship_
i

I the whole setup of ,,-;roundcenters operated efficiently_

reliably, without breaks°

A number of inve:+tigntions were conducted during the

f_" fli ght.

Ubse,'vations of horizon w,_re conducte_ for oht.'ainin$

d_ta on the clearness of horizon's bound._ry, for _;electing

the _ey layer in the ot_tical r._n<e_ for n+vig_tion _nd

orientation in orbital ,._ndint,-+r_l:t_,.'t:,_yf]i.cht:+_, _.,_hela the

"earth" will hav_. to be use:} _s the "main" cle_ti'-,l _,,,dy in

a+•;trouavi_,_+tionnl me_surer.hnlt'_:_ -_nd.for the ,r_ent-,tio_l of

sp;-.ushii._s and :+.utom:_tic spa_',2 w.'!,icle::.. :_ow I _ill npeak

only of _ome prel_:_in:_ry r,*_[_ultsof the:_e i+,ve_:ti!:::_tions_ .':iuce

for _}le;fiual ju,._!;,-n_ntit is nee,:,.,::,;,ryto develop .'-_nd_roc__.,ss

00000012-TSAI0
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i thc_ filx11_m,,de of horizon. It i_ _o:_ihle, thr_t r,d_it_onnl

ii invo:;tigatiou_ will have t_ he conducted.

i As a rule, on the day-side of the earth the horizon i_

i! obs_.,rvedan the [.Jundary of the ,_t_o,__hereand eai'th :n_d the

fi' "layer" of the prJle-blue h_alo with a clearly-de.fined u er

i) b,_undary. The altitu:le of this l:_yer com_,oses appro×imetely

35 .unzullr minut,:.s. TO me the t,pper boundary of this halo

, seemed more clear, than the visible bounders"' ,_.ee:_ the earth

an_ the at:_osphere.

il After the entry of the spaceship into the earthe_ shadow
,:. it was possible to observe a layer of brightness 60-qOO km

_: e_ovc the boundary between the earth and the atraosphere. This
f

layer is clearly visible directly under ;he moon and the

brightness gradually _iminishes with removal of observation

area from the bearing on the moon. 2he stars are cle%rly

visible between the layer vnd the earth surface, although their

brightness is considerably less under the layer. The brightnezs

of the layer is similar to that, observed on the horizon of earth

surface, illumined by the moon. It is intere=;ting to observe

the horizon _rior to the shipes exit from the earth's dh_dow.

Lone before the exit from the shadow _t become visible,

how the bri_htne_';s is ,li_lu£nhd-ng of _he upper lay._,'r (of which

i " _ spoke be.fore), there is _peara,_ce above the hor._zon of the
nale-b__ue hvlo, vhich gr:,_:lu:_!ly_:et_ more p_,.le_-_ndwithout anyr
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- '1o5 -

i,

_lack _o_or of th_

I Sp_cQ. _t_hehei,;ht of this h_io i_ _Ir,w_al tim_ci Cr_:_t_r_r

than on the day nid_,, dr[_du_,1]y it boc,:)mo_ b_ighter. Fin,__ii.l;!
L
!

i. below on the boun,l,_ry of o'_.rth _,nd ;,t_,o_phQre it becomesr_ddish| this bottoll l._yor becomes pro:_r,.,__;ively brightort _nd

" :;uddenly :_bove the hereupon .:_,,,e:,rsat first a 1_riL_ht re_ liner

: cui_kl7 changing into hit:hly exte:_ded oval, and then _bove the

horizon appe?_'s ,_ortion of the solar disc. then the whole disc.

!,, and within an in,_;tant bri?_ht _unli;_ht flood:_ the vhole cabin_

This is an exceptionall_, colorful ,_pect:,.cle.

i'he _re:_test impression on _-.iiof us m_Je the northern

l_cht , which we s_,1_in the ant:_rctic .srea e fe_, _;_nute_ before

the exit fron; the ,_hadow. The nicture was of horizon_ then

dark sky, then the upper layer of brichtne:-s , a:_dltiona].ly

illumined by the moon, above i% the rays, perpendicular to

horizon, 6-8 ° in heicht with int_rvalu of abo_t 20, Alon_

i
i-" the horizon the north_,rn li[_ht took up the whole visible

If- fiel_ of vision.
,_?heob_ervation_ of the st_rry sky we.re conducted with

the object of checkin_ the ,_o_:_bility ,_nd conve_ience of

orient_._tion by the st:_rry sky with a c_rt:_in con:_truction of

th_ spac_ c:_bin _:,d portholes, e'_tim_tin_ po_:_sibillty and

conw;nionce of _,,';tronavi_:_tio,v_l _:_e_,:_urer_entuby means of

sext:,nt.

i
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f _t wr._ f_und to be po:;nible to i_e_r_ur'e ;,Ititu_lo of

il fli_hto of spaoe_J,ip_t $_>e,_!._,]lyin the Jnt,_:rpl',ne_;_y

I flit;his, it will bo _oooiblo vo)_]uet End_p,:..ne._,ntd,_t,.mmlm,tionofrom :_l}o:_rdthe ::hip of the loht_,r's at_itu,/el %o c:,rry out

calcul_tiom_ of its flight tr_,jectory and it_ cor2ections.

_he experim,,nt is int_r,_':tinc on the iuv,:._:tJ[?ration of

the behavior of fluid in conditions of wei[:_htlessnee_s.

[ _e were _1=!e to observe luminous particles through _he

i

I p,_:'_les of the space cabin. It usually happened, when the

direction of obs_vvntion was perpendicular to ._olar r:_ys.

_'¢eall had a clear sensation of nearness of these particles -

i,

i some meters, it seems to me_ th_,t those were dust oarti¢'les_

I. separ_ted from the ship and illumined by the sun.

il A few words _beut the flidht.

Uhen the bla_t-off of the c:,rrier-rocket is s,_en from the

I. side, it makes an unusual impression: rumble of rocket en!lines ,

blinding flame of their torches, the rocket ito,:If_ streaking

await into the sk_ cony, rtinc_ (,;r:,]uoll_, into :_bricht [_oint_

then dis_ppear_n 5 into i_i_?inity, fhis is a trend :_nd colorful

picture,

00000012-TSA13



' i i,i i I

i I i

- lO57 -

_,;¢o_;|!,li_hu,-ntof th,: f]._:_t (";_t la::_ i "_ _f'_, then

ew, rything is r.ven like ,'_nev,.ry-_i,,y;,..f_ir;

- _oft bre:,k,_,_-yfro_i the _rth_

- the noi:;e is not t'_o loud (_:,-,:_....,',_,le'Z',_:he ,_)i_Je
in the cabi.,_of .t_._;odern !i,_,,r')_

-- vi)rt:tioI_s ,%0_ tea :_evel',,: _,)t.__,'_',- '¢,_C'._:'L_..,:_'__ii'_"

i onl,y in tr:,i;onio r.._gi,.)n,

- i[;ht ' " _._ L__'l|!_!]If_ Of the roc°.et, r_:_e::_b].i:,Igc,_::_.,:.n[;

of _ train on the _.;ay_

- e:,.:_ily- endur,'.,_ov,_r:_train.

At the en_] o:" e_.ch r c_,:_.'_:_-:_e their, nutur_t!7_ inor,:e;:,_

::_ndcerre_t.,,op.dirl;(lyct the /h:-_t of :_:_u_.:c;ta._etop .,lr_o:stto

the usu_,.llevel. Jr.;%_:rt,./lythe pr,)p_l_ion br<,uch is not h.,rd

to endure •

A_ yOU !_no_,_the de_Jc,'r_t:_ud l;tn,iinf_h:,_v_:!_:_,_i:_,._dvery

well• ._fter operation of the bra_ing iio;_or_in [_coordanue _'ith

the reu;ul_irscheme of the flight there w_,_;.;e}),,r,tion of

do::;o,_u,linjv,:hi,_le ,_d iu_:tru_r,_!tco_;,:'_t_'ut• For :_,.ionc

time ue ;_;_win the :,ortholc_ the iu:_ru_,i_,utco_:,,:,rtn_ut_'_i_:c_

r(,-_r[ry i,_to !_u:_e • t:_o_h,.ric i <;or : the illuuin',,.'v;,"_....";._,i'
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I ,'_mcla_] to h_,vo p;_,rticio_t,+d in ;_n _xtr_+mely i,rt_,r,;;_ting

m<.:,.iico-biolo,_ic;_lexi,_eriment oa the s_a,;e_.-_hip"Vo_]d_od", ;_nd

_re r..-+dy to ,_h::ro _.,i_.hyou _o f.r only the mo:._ti,rolizin-ry

i r :+ult:_ of the c_,'ricO out i'_,v,_:,.tig:_ti,_n___nd my _i_<_ct

imp='_._._ions of the orbit;:.,l +"!i ;ht on the :_li,'iti-_e:_terspaceship.

i

The increment of the e_cw to three people an_ introductioninto its compo:_ition of _t doctor have opened out _>rincipally

ne_ _os:_: 'ities for :_tudyin_ _ number of :,roblems in s_,_tce

biolojy .,nd met]icine.

I _m extre+,iely _r,.,t_-ful to all, _._howith their enthusi_sm

_-_ndl_bor a_:si_ted in cr+_ation of the space labor;-tory "Voskhod"

"

and a_;3u:_"._ this remarh:,_ble stel!::,r trip. I th_nk :.<i!my

comraJes in fli:;ht for their help ;_nd o._rtieip:,tion in me_ico-
!

biolo_ic;_l inv,_Jtic:itions on bo'rd the spa,:eship.

'2he following wc_'e the ,,ro},lcms of medico-biolocic:_l

inve_ig_ttions _,board the soa,:,><_hip "Vo_-_|:hod":

_. _tudy of the function:_l conditiou of the central

uervous ,'q_stett_;++nd efficiency of the cr_w me_b,n's :It v,_'ious

sta+ <;:_of the sp-_ce flight.

2. utudy of the effect of :_ co:_hin:_tion of space fli+_ht

f:_ctors on the functi,:,_,nl c+t:++teof the c:+r,_io-v.,::cul:,r :_+nd

_,lood sy_:tems.
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3- _nveutis_ation of extorilal r_.._pii':__ion, z.2.n,_-_xch_'ine

i . :and enersy con_u,nption ,n co_iditions of _,;eil_!%tle._;'nen.

i _ g. _'unctional <'_t'_::eit_w:_tif:.,l;ions of an.'_lyzera in

i ".: conditions of weightlessness.

<' 5- _ffectivity eutimate of life su_ort :ind l'_,_,_ing._yatemSo

' _" To imnlenlent these t:asks re::lote r,_,corelin_ of _hv:_ioioEical

c,Lo'', parameters by _eans of teleF,etry t-.,_,.sused. _oreov,_r, the doctor

'o_" cosmon._ut had in his han;le _evices and other r:leans for c:_.rryinN
e

2..

, i'; .out _]irect _eterminations and investi_ia£ions.

a

_l "["

:.._ Recor.'ied by teleNetry in erzch coslnon:_ut was electrocardiogram

- o_ ;. in one chest :_ection, r.::3":?ir:_torymovements of the chestl
i ,

_ ...._ ' seismocardio'_r_ms (f!uctu,_tions of chest, e:.:used by systoles).

'_ Fo]]_o_._inZ the e.r_.rlierl._,'ep__F_d _ro .ram :uld also Jue to

° i circu,_ist;_nc,:s I w_a _,.bleto r, cor,_ in :ny .,elf or in Iny comra_es

- cerebral biocurrent.<:;, electric _otenti_is_ arising with

_ voluntary 'rid involunt;_ry _now_r,lr-nts of eye._ 2:.v,'alneterslo,

charaeterizin S coor_;in:-_tion of laov,;ment_ in fi_Ture-dr_u,;in_ end

writing, and :_iso the curve of muaeular efficiency in _he

_ rh.Tthmic iilovcm,_.nt,_of the wrist.

_" i.loreov,_r, the _!.;:e and ......" _ '

were continuou:;ly tr ,tsriitte_!,iurin_ khe fli._Iit..,_,_.,.i_i_:,naof

short-%.,"_w: ;r...n:;_:_itt,_,r";_i_n_l" to ,.,'_,und,._coi_tion c,:::itc:,'s.
o

! ' l . 1 1 , 1
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S<:sid_)o the medico-biologic_l inve_;tig:_tions my duties

_" included ;_1.so (i,_ the case of need) I_edical aid to the members

of the crew and the control of l[i e support systems aboard the

" spae eship.

Q

So a_ not to return to this question acnin, I may as well
am_

_/ say, that I did not have to give any medical aid to the

cosmonauts, therefore, I did not corrv out the duty of the
°,

°" onboard doctor_ although it g_ve me a clever concept of the

o i possibilities at the disposal of a spaceship doctor.

o As _:e_ar_s the perfor_:l_nce of the life sup_,ort systems,

_ [_lention should be made of their hi[_hz_liability throu[_hout

,_ the fli_ht. ,[ycienic contritions in the c_bin we_-e ;ilmost

optimum. -_ir pr,_ssure corres::)onded to atmospheric, conc,_ntr:_tion
e •

°_° of oxygen and c_rbon dioxide w_s normal, humidity v_ri_d from 45

.: to 60,:__t ter,_p,,r:,ture1_-21 °. :_ny outside smells were not

_._ uoticeable in the cabin, the air felt fresh. £he :_rtifici_l

v,,ntil_.tion of the c:_bin enabled the spacemen to rem,_in in the

_, c.tbin in lii_.ht woolen suitc of snort type.

oU _he food on bo_,,_d_ :,s :,_._',:_',ygiw:n in the pre,_ con:_i_tcd

of v_rious productc, p:-mk_d in rayon.

_ _'he t._L;te ,u_lities of the r_tion both in !_r,>_n(lt_::1_:_:_nd

during ['_[i:_htv_Te highly ._,_.r._ci_ted by _Ii the _,e_ber_ of the
o_

, !_ c;r,n._, fhe :m,c,titc of the co:;mnn:_ut:; durin_ the fli_ht _:_s
_o
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qui _e normal.

o ,ligh appreciation deserv.._a also the conatruction of%

". arrachairs modelled to fit the body of the cosmon:,_uts.

.... " Inclination of the armchair details provided optimum _o:3ition

,

of the spacemen in respect of the overstr_Jin vector both

- during the orbital insertion _nd during ":'-he descent tr,_jectory

i

and landing.
°;i

......' '£he moment of transition to _i_;htlessness did not cause
e , .

o any unpleasant _ens_,tions. __e diacovered our being in weizht-
°

le:;_ness m:._inly from the unusual sight of the objects flo,_ting

around the c_,.bin. Carefully _nalysing our sens:,tionst

)oO :.
. _" Feoktistov ,_nd I found, that with clo,3ed eyes there is an

• illusion of being u_ide down.

._/ o _..' 2he efficiency of c,ll of ua .,urine2 th- fli_ht v..._ high.

Subtle coor_An_:.....__d _ov ,_:_,.::_.t",,.;ere'.,xecut-,_",,-::thr,ut__iff±culty_

_.0 , h_,ndwriting did _-,ot::ho_-_,n7 com)i,i,.!'.,i?lech _. .::. .,_more

_ietaile_l aualy:_is of the _:_o..orfunct±o__ wiil be _:_e .'_.'t,_rthe

' I _- ,, :o',,it _h.)uld bestudy of tf,lez_|etry d:,,;,_,,z._u:,v.rcv_n

. meutioned, that in con:_itions of wei_ihtle,,u:Le_;s it is .luite

: po_sible to c;_rry on worL, conaect,,d '_._ithr_,_lic,tion of z:_ost

diverc:r, scientific cqui.oment.

2he _,ro_r:_,_el' e::p,_'ilitent_l ]'e:.uurch during the fli,qtt

_: ° w:t_ _;o full._ ",n,?the time ao short thA _._,_h._l to ,.conolii::;ein

!!
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G

,:"-_,.... in r.._t. _r,_,_lept by turn for 3-5 hour:3. _'he ._l,-,ep,:-:;

sound, without _h.ea:z_s. i_fter sleep _,,efelt ro::ted, f?-r_sh.

..... 2he thorough nft':.r-fli_:jht examin,_tion, to which we were
o

'i:_;_:_,_._ subjected on l:_n,ling, did not detect any disorle_s in the

_"i;':.>;: st,ate of our he:_ith.

'.b ,
, o

_...... Some chnnz:es were discovered in the morphological picture

of blo)d, in water-salt metzbolism, etc. !tot,:ever, these

.i_i chanjes had transitory .and, apparently, non-specific nature,

indicating certain gen_;r.ul f-,.tigue and tension reaction, caused
_;::_,_ by the combined physical and ,_sychological factors of flight.

o Physiolo_ic_l parameters, recorGed by me_ns of telemetry,

o ,e.r,:at present being proce_::$ed_ una].ys_s of blood samples _aken

a

_.,o in flight and of exhaled air are not yet com})leted. And,

:_ n_turally, the mat_ri,_.l _,_ a t._hole is not _.s y_t proce::_ied and

_ _ analysed, therefoFe_ I would not at pr,,sent dr:_._ _ny

o. ' conclu_ions. ,ihen the processing is comnlc_te:l of the whole

_:;"_ ex_erimental m:_t_n'i.._la det._±le_', reoort _:ili be ,-,ubli:_hed, _._hich

will be of inte?'e:_t to a wi_!e dohere of [,eople, intere:;te.,_ in

° ° problems of the space flight.

_h.rnk you for your attention.

'fhet'e:_fter, the spac,_men ::.ndthe Pr,_;i_.?nt of the
o o

........ | ....................... " ................. J.... ,,,_,,,i ",

O0000012-TSB06
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•_" ._c:Ldemy of _cienc,._ t U;J_R t_.n::_se,'ednur_.rou_ que:;tir_nn of the

._ie_i_:. journaI iutu,

_' "Pravda", 22nd October, 1964.

'............. 2a_s "' "- "Voskhod-2" in Fli_.... %,Ol_|dU P.1 ,{ue •

:: _oviet Union placed into earth orbit by means of a Do_zerful

._ carrier-rocket spaceship-s:_tel_ite "Voskhod-2", piloted by a

/::_'_: crew of two - pilot cos,_on_,ut Col. Bely:_ev Pavel Ivanovich

commander of the ship and co-pilot Lt. Gel. Lemnov _leksei

_r_hioov oh.

I

_fhe spaceship s_,teiiitc "Vest-hod-2" was elated into orbit_

o alriost :_s c_:_.iculated,

_%c¢ordinIi,_ to Dreiimin:,r._ d._ta the orbit_l _,_r_od is

, _:ot r_:_nective!y, orbit-_l incliuation ",b_°_ut65 ° •

'_' with the sp_._cship "Voakhod-2".

o

._ Accordin 6 to _-,.'portof the shipts communder co_ra_e

° _ Belyaev, and also d:_t_-_of tclerJetric :_,_u]-_'_men_, the crew

. _o._-_._on of the sp_-,t,t_hiph'_:_:s.,ti:_f:,cturil._"_tood orbital i .....t_

,'8 _'
,o

00000012-T$807



and trarmition into ,:_,.il;h%l_:,_m;:_,

i with r,!_;..qI'cb program, they f ,,_1 .,uit,, fit.

[ _Jo_amunic;:tiona from abo,:_r,i the spa,:,:_sh_p 'r/oskhod-2" _re

t'Z "tr.,nsw.ittcd on fr:_quencies I,_.525; 17._65 -_nd 1_.035 meg_'cyclss

!. per second.

, .. '-'hespaceship c:_rries also tr,:._ns:aitter"_ignal", operati.ug
/

o.',frequency 19.996 Mcps.

All the :_y:_t,:msaboard "Voskhod-2" operate normally.

: Further communic:_tions on the _rogrec ; of the flif,ht will

be tr_.nsmitt _d by all rc_iio_t;_tions of the Soviet Union.

i i'o-'ay, 18th of i,:.rch, 1965 _t "11 hour:_ 30 minutes Mo:;cow

time during fli ;ht spaceship "Voskhod-2"_ a man ste>'ped
the of h;_s

! for the fir_t time from vehicle into space.

! On the _econd revolution the cc-*_ilotLt_ Cole Leonov in

a special .'.;pacesuit ,_ith an indepen<_ent life su:_ ort :;ystem c_me

_j out into ._ov._d :_"_y from the _p-_*eshi_ for about 5 m,

succ,.:::':fu!ly cola,,l,.t ;._ of int: .: i/rations tznd ob;,.rv t_onz -_ndl

s_"cl.y r, turcvd to :.he _hip.

t_._,,,4e.:nt._ of the .2V ::;y_tem ._;.,o_,,'.' the ,;::it of co:_r.- "!c

Lc,onov into :m,_ne hi,q work out'side the [_h_p and ....tul._l,¢t_pe

_e

O0000012-TSB08
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aceord,,,n,-:._ _lith the prot_r_m.

I all the :_ystovlson bo_u_-itile o_,:_cc:_hip._p,_'._:nor[_alij'.

Further col.i_:_a,:[c,:tionsoa the .n'o_i_",,:_-_of ' _e f![:i'htwill
be tr:_n,_mi_,,:-db[_ ._ii i-:,lie ,_:,,_ionsof the Govic..tUnion.

i

iI ?he. fli"ht of spu.',:ship _'Vo_hod-2" is succ<:ssfully

continuing. _.iillionsof 2V viewers saw on the screen the

_, exit of _ilot-cosluonaut Leonov fro_,_the vchic_e and h_s fr,-,e

• _>u_lae the spac,e_hip$ thefloatin_ in _pe_ce ,/bile being ....""

cos_._on;._ute::a;_linedthe exge,-'nal _urf:_,:eof the space:_hip_ cut-inI-

the cinec--_:__,:_r:=_and v',:__:u:.,,ilyobr,-:,.:_w,J, the e_rth nnd the sp:_ce.

i On comnletin_:_ the _ro_'-;]':_qco_:_onc_utL,-,o_ovretul'ned to the ship.

i. Total time of co_z_on._utLoo_ov in the outer _.u'_c:e _;as

_'_bout_.0 _;_in.incla(iinc 10 rlin. outside the ship. All the
i

o'oerntions of exit and _',_turn the spacemen ou,rri,_d ou_ under

supervision of the ohip'.- col .........-_,.........I_ r, _:w..inC'inin;,-"_-:ithhim

co_uti_ulous eommunic-_tiono

_'he co,,u_n.mderof the u_,,,:_hip Jog ....c{_'-:,-:vto coat_l

- The ,u:_.,i,3n_vnt for ,_,'<itizzto the out,,_,"_:._:,_e_:,_d

__turn to _hip i_ fully coh_l,_I:,,__,•'lie_ ,:',,,_,t,_',,;i'_ c._bin

00000012-/,'51:11 U
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r j

c_ip,:r _tur, 19°C, pr,_:_:_uro '260 i:,_iofin tho spaqc, c:_bino " "
L
I

I
r me _.ury. '2he aotco_;_utu had their n_e_l with ;_,_,pet_te$
I

i there_l't:_r_ comr_:_e L,_onov in :_ccord-n_:e uith th_ ?roccom hadhis rc._t, l'he cor!_:_;_n,h.,"of the _paeeuhip Col° Bel.Taev con_ucted

:_stro_avi_:_tional ob_.,::rw_ti_ns and r_easureme :is.

t
_ivoetinrjs we_'e transmitt,_:l frora aboard "Voakhod-2" to the

people of the Soviet Unioa, _urope9 Asia and _friea.

_he succe=:_ful fli::ht of the spaceship "_Joskhod-2" is
[

i
I_ continuing. At 21 hours I._oscow time the spaceship h:_s cem_,leted

it:5 eich%hr_vnlution.

From 8th to 13th revolution the sp_c,_ship "Voskhod-2"

will not @v::rfly the Soviet Union. 2he r:_,!io-conl_m_::iction will

During 11 hour_ of the fli,_ht the :round ,_e:_,:uri_(:s,,tup

l.<:ceJved :( lot of u_eful inforuution on the _'li_ht tr:_jectory

i_ :_t(t. _crforlqt_u_:e of all the sS'_,t,:ms of the _q,'_'_:_hip. ,_ccor,iin

[" to tile d.'__t;_ :ql t_:e sy::tel_lUfunction _ol'm:_lly.
fhe }_'o_;_'amof He lico-biolo.-_ic:_l r(_:_earch ;" ,_ided

infor_i{,tion on physiolo_Tic_l char_ct,,ri._ticu of r.>:,ctions :_nd

u:_ture of _lovew, nt<; _ith f!',,: f!<,'ti:lC i_ :',!)_.:e.

O0000012-TSB12
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workers :.v l,itude I'o.-th,_ co_tr._t__on ,,f ::_,:_c_.ghip"Vr_ni_h¢,d-/_'i.

While fl_vin_; _,bove ;_,_uthern :_n_].:orth_ n Am, _'ic:_,,the :_qc_,_,nen

tr:_smitt_d _.z',.etin_ to the ocoi:le of Jub_., L_tin _m,_,ric__ ._nd

f

_SA.

i Hence the crew :Jhall c-_rry out the ,ro_.;z.:_m of r, _eaz'ch,

tahing recur by turns. On the 19th of l,i:_rch,nt 4 hours

14 minutes k,oscow time the spac,_:_hip s_t_llite "Vo_hhod-2" on

its q3th revolution will acain ;,;_pe_,r-.hove the territory of

the Soviet Union, in F_r _ast.

St_t,.unent of the _o_,_.nuer of the Snaceship "Voskhod-2"

Prior to 'i'_keof£ into ,_j_ce i_!the._)_ame of the :JreWo

Our de,,r frien¢_sl '

r; It is difficult to describe the f.?elin,, of the ,_r,_-_t

ha_.,oiness, which _._eexDerience fr_i the. thoui"ht$ th:-,t..'e._two

3ovi,_t citizens v,_'¢ o:_trust,_d b)" the Gommunizt P:_rty :tnd the

I- of the spa.c_, b_c_n by our co_r-,!es, co:;_:_on:.ut_of the _v_o,,t

[ Union.

r/.li]L_ forthcot:lin,_ fli_/ht of our _u;_cc:_hi}-,"$o:;hhod-2" is :_

new il;_r;ortnnt otep ill sp:_re ,',,::,,_,_'ch._nd it_ co)i:_,. ;t. i,'_rthe

fLr::t time _u hi:tory a mgn, b_ini_ in the orbit of _'tif c[_l

ea_'th s_t_!Litc$ will lo,,k on the e:_rth not throu,_h _ _,orLhole.

O0000012-TSB13
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_,|<, w_].'[ Iln(|(Y," :;;_t;(! tho i,aoo_'t:,)icr: of i;:v_l,_li_c:*,L:l. nt? til,:_

:_ll our Nuo',.'l,+d ;e -hid _;I:i]o], wili _o;_,'r :_n_] ,'H_:r-'i°y to ju:;tif:,'

with hop.our the _l'u_o_t).<_l,)__n to US.

_ill v:e me_t :,:;_i:.),de:,r co_r:,.:ie:_),'.)nour bc_].ov.d _:,;,,th|

P_','el Yvanovich 5-!?-_ev _::;a_,>orn ,v:i he /bth of oune)

"192_ in the villa,'5'_'C _e:ii,_.;c.;,evo of Ro_;15_::.ti,'_:_kii:_' Ð�´�p�in

golocod r,_.;.:ion, iIo is a )_m',?_}c._ of the G#'GU since q949.

in 19'!2, on finishing the ten-year school, he cot ;_ job

-_t a factory initiTO_ly ::s :_ turnur) later :'.:;e)':_).:_.i',_':rof F,, dy

product,

I_: 19_Y_, i_e volunt ,"ily jc,in,,,,lthe _.'::fl_r; of the _ovJ(-b

:'.)'m_ :-_nd r,', u_:_ _." ! _0 be ;,','ntto _'l L_n;; _:C;).:_,,,l. _ia; : ' ',-_,': L
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- 107_ -

i,, v.',rJou,3u,_it_ of the ;_ir /orce.

2he co3m_,Tnd sr,,_-_kswell of i_,_o,lov,v:_luin[: in him ,7ood

fl:fi_,: _u:.lities: s,_if-co,utrol, corrlpo::ure, }:izh dimcip].ine.

li He w:,s a,_r<r!,:,]r;,nk of "Fishter-pi!ot t_ir<" cl:_ss", ie is

a .?,od ,:-,r,_.:hutist, h::s completed 115 jumps with parachutes

of --.ri_.,uutjq_e. In 1960 he .:otthe r:_-ikof "Instructor of
:,it-borne troops".

_s _ m_r.lber of the crm,; _ilot-co::m_on.:.ut Leo.nov h_,s

succe_J._fully com_let_ _: :_neci_l tr:,i<_in/:, kaows perf_._ctly the

cousttuction of the s_:_aceuhi_ :,nd is ='uite _}repar,.d for c-,rrying

out con_osit, _ t'J;ks durin C the sp_:e fli:),t.

Lt. Col. LeQuov is _tu_y[n$ in _hukov_:i_ii _, ,'on:_uticc

-': • " the O,vi.._ ._r:;<: he i_. "] _,.:en

h

!
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i ° =,l,.;::;,_'i:=rn;_i,,ovioh i_ J_1:_-ri_:d0 h=:: ,)n,,,,;,m_j)ter ]i_:t_ri_....,

; , '-i 1,orn in 1961.

i "Prr_vlJ't", 19th i'.:_v,sh,lt)65.

1 ' " _ ' ., , .. " II1 t°_ _*11
!: 0 .LL_j_ " ,_2:!:j:LUJLz. _ue. O:L ..the. _ 1._3.2:)13. of ,.,_jt2:.c-.-:.h_2__ __pj':..,_ofi-___.

: c.n the l=:_th of i,:.;-ch_ 4it 17 h.)ul',.; i,oz_cot: tit_e_ co;,pl,,tin 5

: ....- fifth r,,volution around the e:t£gh, the cr. _.:of :;[!.:_ceship

° ::.... "Vos_d_od-2" were worlcing :_ccor_n<_ to ,_.a:'ht arocram. After
i o/

i o, the exit ;nto .'_pa:_; of the ,;,,_c,_,ndpilot-cosmon'_ut Leonov and

a brief r,_._t the con, tition of the spa:'_:nen _.v_:s determined from

': d:_t_?of tele,.:_etric ue41cal-co'_trol ay_;_;ems. 2hey vere found to

be quite fit. _ulc,e 70-?2. _,,:;_ir:_tion r:_te 1'i,,-;20.2he

pz'o_ent conditions _re !.q:,int:_inedin the c-_bin. _e,a_er,_ture

i ; 19°C, nz'e:;._;ure760 m',:lof ,,,el-cttry. The :?p,,_.:emen"_te their

! °_.0- ;_e_.luith :in "_._.,,:I;it,,_ thor,,,ft,,? in .mcor;i_ll,_? t:ith _he 9ro;_r:_.m

: . coMr.'-,le Lconov I_,.lct r.._:,t. Lhe co;'liv_..'-_d<-'"of the '3p::v:e:)hip

i oi dol. 3,:iv:_,'.vc,_rr£e? ou ;_,-tr_;r,,_vJ.£.-_gionalob:;ervptions _and

_'t't,?t';'.li,.t.c,.;;inns.
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_ On the 19th of March at 5 hours 30 minute._: _,io._eowtime

the spaceship "goskhod-2" complet_ xthirteenth revolution

+_ around the e:_rth.

Juring the night the sp._cemen ,slept in turns. 2hey both_o" .

+' i i r,:,_t_.d,had their breakfazt and feel quite _.Jell. Resoiration

, rate 1_-20, pul_e- 72-78.

:._+.,, Radio-communic;_tion with cosmonauts 3elyaev and Leonovg
o

:Is well as processing of the received telemetric information

o o

° ° from aboard confirmed, that all the sy,_tems aboard operate

_' norm;+!ly. Pressure in the space cabin 1.2 arm. _'emper:_ture

"J ° 18°G. ._umidity _"

-_-_-_.+'+ During the past night, the work on spaceship wao conducted

°_ ) exactly in accordance ,-_ith the ._,ro_2ram.

: _'ivin,- above +_us_i"_li:+n col_.tinent, the _pacemen tr_-_n_mitt_.d

._:..+o_) _.r.._,ting to the i_eople of Auat_:_lia.

o_

°_ _ tl

"Pr;,,v(,a, 2Oth ;,larch, _'965.

......, _omuut_,;ue_ _r'ocr'_luof 4cientific ;_e::e?_rchis
°++° Fully Im,_lemented.

J

+ '_°+ On tht. '+_'+1(.f I+I_rch -_t I_2 hours 02 minute ;,_osco_,:time

_ _, spacc_:hip "_oskhod-_'_", _,,ilot,,,_,b'; :, cr+w ,:ou:3ir3ti+igof th,

+:::2•
. +

"o

: i i
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" k-/::,:, i

= • '°" ti,e uocld. _ur ui;h%ly aoci:li_t iniuatry hatve r _checl r;,zch
,=,

eN_.;,_ _,e;d_s, that it is c _ ble to bvinc to lif ,_,the most dar_n_;

_a.,c:;' ideas, which on!.7 yeste.,',luy seemed f.-,nttstic.

1o

fhe feat in space, heroism and i_-r-_rle_.;;_,ne,-;.;_shown by

co:::rades _Selyaev and Leonov, fill with prid _- ._I j.}y the

° hearts of 3oviet people, raise a new tide of 3oviet patriotism
o-
Q.

°_ and readines:_ to do all that is necessary for even _.reater
o

.7'_ flourishin N of our motherland. Jointl$ _:ith the Zo:mluhzst

P:_.'ty the Soviot people are lJroud of _chievements in creative

-o o labor of the .,,ci-_ntists and desicners , encineevc :,nd workers -

_° creators of the spaceship _mVoskhod-2" ::nd of :._llthose, who

_o

assurcd its f_ult!e_s flicht,

i'he fliTht of cpa:e_;hi_ "Vo:--hhod-J", just :,s the 9r_c_ing

oo= _,ne_ serves the c_!s_ of e,'_ceond _)ro[_ress. 2he 3oviet

Government ha_ -:_r,_e_,.tc_ly"__ d and to..ay _;.;nin colemnly

_ _eclarc:_. Jhat the 3ovi.t Union fol!o'_vs _n,] will un_wervin_;iy

follow the 9oiicy of _eace both on e_rth ,_nd in the space, fhis

9:o
_ policy is bas_._ on the _,rinci_l_c oi :_oci_li_t order. _he

Ooviet Union ,_oe;_ not thr_:_en :nu country_ ;;triv_ tot_,;rd

bu._'ine s coop.,r-_tion with :_i[ th_ n:=tions, i'he _ovi_,t ]ov_r_m-nt

!)ro_os-s ,__,vr:,l dis:_r::h.n_eI_tc_I_dr_, oluti,)n of [ut "rh tional

:.ontz',,v.,.:_:i_:: r,_:_i:;,'u:"_i_,nS.
o





: L_t the cooperation of all countries in the ma_t_ring

of spa. e be flourishing!

Central Gommittee Pr,2sidium of the Council of

of CPSU _upreme Council Ministers,

of U_.sR U_R

For the Victory of Coumunism.

v

° ................ _ ...... _ .....,_..---_------._-,_-,..................... --TlT,ii..... III [ IIII III"I II i " II I
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l
"Vos}:hod-2" - _ilot cosmon,_ut comra_ie ]_ly:_,_v_nd co-_ilot

i.

'< CO_£1011_ut comr,q In J'_O_.OVe
i

'_he _llijlt of 3_;_c0>shil__'Vosnhod-,o h:_s op.ned _Inew I

!i
i extremely import<nt pa..'iein the hiotory of ._po.cecon. ue:_t.
i,

ii' In "the _oviet Union for the first time in the world a man
has stepped out of the spac.eshiD and Cr_e floated in space.

This difficult, r.quiring unusual daring experiment w_s

acco_1_lir_:hedby :oilot-cos:_on_.utcomra ie L,_.onovwith o_z'ticig_tion

of the spa-'._._hip_scot:m_0nder_',ilotcosmon,ut comr:_de _elyaev.

Comrade Leonov h_._ successfully carried out outside the ship

the re:;uir,_:dinvestig.:_tions and safely r_turne'J to the ship.

3y me-_ns of the L:_test s_.,,_cialJV system aboard the exit

of comr_:ie Leonov into s,_acet his work outside the ship .,.nd

r-turn to spaceship could se- with their own eyes mitlions of

the e_rtb._s inh:_bit:mts.

fhe cr_v of the s_a,'_c:hip"V_ '-_-^_="_s_.........has fully i:_?i_mented
L.

the co_:F_ositescieace :',_.:evch. _II _:._"of this ,_,_ce trip io

a uew out_;t:m,_in_ cout_ibutJon to ooviet ,znd unive,_'s:_ls,cience.

For the fi_':-_tt_i_e in !,i_ ,:_ory u _,:_n h:_s o_,_.ne.]:_ door into

universe t he c:,,mec:°'; ',>_,ork _]irectly in the out.-r :;},_,.e.

£he whole oovi_ ,eo_,le is _ou,l of _he new ._.:.}dev,,,:,-nt

of ,_,ur;:_otherland in the sF_.ce ,:o:_,u-,:{t::n:]i_,it[e:.::c._:]r-_.-e

00000012-TSC11
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Go_',luuni,:t_'_rty the_, have ov_rcome :_ii Lhe difficulti-_ of

unusual .';9_c_ fli'_htt ¢;_2ried out ',ith 4i._ti_Lction the

a_:_i!:nment of the P._l'ty _nd the dover_m_nt, incr_:,._,_,lthe

space f:_l_leof the Jovif_t Union.

_e heact_ly con;_r;:_tula;e you, de:_r comr:,des ,_ely:,6v P:,vel

lw,novich _%nd Leonov Aleksei Arkhioovich, with succe_;sful

accomplishment of your s_ace fli:;ht on s[,_ceship s_,tellite

"Voskhod-2" and i=n_lement:_tion noble a_5:;i;_nm_nt of the _oviet

motherland of entrusted to you.

ii The GentFal Gomi,_ittee of the _o_nluni6t Party of the 3oviet

Union, Pr.,sidium of the _upreme Council of the U._GR and the

Council of ]iinisteus OA_R sincerely con_F:,tulate also sci_ntizts,

constructor:_ ,_n in_er_t t,c;_nici_n_, work_rs_ medicos - all

courtesies, _;}to?s_,tici_:_d in con._truction of in;orov-d _;_ulti-

seater spaceship ,_::te!!ite _'Vos_:ho,_-2", it:5 ue_ sy_tems _nd

equi;_m_nt, in _rep:_r_tion _n,l _]_l_,=nt,t_o_ of spa'e flicht of

a crew; of _oviet co_;_ou utah, in the :,cco_:_liuhm_nt of the fi_t

in the _orld exit of a man from the sp'_,:_,hi!-__nto the outer

JC of JF,SU_ P_-.:_i,_iu,,_of the Gu],z'-me [_,_uucil of U_&(_

Council of 14inist_'s_ U_.J_ <_r,- I:_,I to not_, that _,![ the _j:_;tem_

_nd e,!ui,_lent of the spac_ohip 'tVo:_hhod-2"_ ir_ _._ticul:,r the

i , i
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iL=
:_ynt_m for _he manlu e.<it l'rc._the _i:ip ,-<n_;_it;_,tura into

cabin, _._ork_d faultle_nly. Th_,'e!,y, _n¢_ mot,, the hi.:_hl-v_l

and excellent quality of the Joviet _},i_ce t_chni,!ue L*,ere

4ei._onGtr:,ted to the whole world.

Jiory to the Govi_.t scienti;,t;t dezignerst _.ncine_."_;t

tech_icionG nnd _:orkerst who opened _ net-: horizon in the Dp-_.ce

co n,;!ue:;tI

_,iory to the _ew heroc:_ of :3_ace|

Lon Z live ,,cnJn's Co:,_¢,;uni,_tPn:"ty of the ,_oviet Union-

ins.,ir.:,.r;\nd ,_.,_ ort,_n_zer of _.ii the victories of the _oviet

?eopl e I

Let us :.,lo__fy our _oci:oli:;t niotherlnd by fe_,,ts in

l:,bor for the vie.tory of co:_munisml

"_ _"' " _,_',_* c!l Of

of CPJU Ju_,r.m_ Council ;iiui_;t_'_

of L;.;JRo U_LR

"Pray b_", ,.Ot.,i';:,_rch,"1965o

......... - "_ .... '" _ [ ........ ...... i .II_I',_ " _ _!
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Jecr<.e of _-_mu:i,:b._i of _he 3u ,r,.,,_e .;u,.'__c°.i i of i,_i

fo_ Jo_nf,_'rinC the 7_.',nh of _h¢ ,iero of _he .,ovi,",t

Union on _ilot Cos:,ion:_ut Goi,_ra,'eJ_,._!_,;,_-v_olo

,. For particip:,tion J._ the __COO,i4'h].i.t:;hl!]"[}_ 0£ _}}e fir;;_ ini

L. the _.'orlt!exit of a uan f_-_,_the s:;:_,';:_citini._to the outer __,u.ce_

im:_lemente<1, durin C the fli;;h_ of the _ilo_e, _,sp-_,"_hJn ,snt_llite

If "Vo_;ki_od-2", to confez, _he rc,tg_ hero of the 3oviet Union with

r_wa.rd of _,.heOrder of ;.enin and :!!edgl '"Sold 3t_r"" to ,",ilot

cosr_.o_i'.'.utcomniauder of the spaceship _.nuu-:_

Belya_v Pavel Iv:,.unvich and to _et <:p a broY,.;_ebu_t of i:he hero

i_ _IOSCOW.

.... 7. .......... o_'--_': "_., " _ !
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C,}i;_iri_i_',n__'y:.::idium of the Gu!)r_me

Couucil, U_3R.

_,,e:rt r;!, Pr_;;i_:iuir_ of the Duoreme

Council i U3DR.

_;oscow, Kr<:mlin. 2-_rd liarch, 1965.

Decree of the P_e_idiu_ of the Supr ue Council of

U_SR on .;enferrin C the Rnnk "Pilot _o_on.ut UO
on Gom-._-a_e Lconov _.._.

For acco:_:_].ishin_5 c_pace fli ht on gpa_:e&hip satellite

"Voskhod-2" to col:f<:z"the r;_nk of "Pilot co,_r._on'_utU_JE" on

t:le citizen of .,oviot uniou coi:,r_,:!eLeonov _lc_sci _r!;hipovich.

,_. _;iko[,.'_ni

5_irri_u i i_,_e:_idium of the _u?reme

i_. Jeorrj zdze,

_,ecr t:_ry, Pre:_i,_iu_i of the _up:-,:me

_cii of U,D_R.

'tPr;tvda'ti 2'Ith :L,':ch, 11_6!.

l i I i I
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°_' P..... ..... the iL'_,roic +' ' _"J Lz,:h,, of

Coamon:,ut._ P,I. i_el_yaevand A.,_• Leonovo

+

2ho spnciouu _ut;e::.hlyna!l of lioncow :._tateUniver::ity

on L+min dills is fil!e,i to c:u)._city. The nrenc-conf,_rence

• w_:a held here, c _lled by the Pr,:zidium of the .c:v!e[ayof

0
a Jciences b_dR and the Ministry of Foreign Aff:_irs _a3k. It

was dea? :_3 ,,ith the outstanding victory of the _oviet

people in the mastering of space and meetin,; with 5ilots
f

_: co:;mon+tutsBelyaev and Leonov, who for the fir:;t tir,_ein
9

0

: history steo_,ed out frou the slJaco:_!:iD"_:.,.tel]_ite"Vo_hhod-2"

° .. into the out<.,,"sp;:ce•
::'°;o
o,o

Y"%<3. l_]_e:+.:+llt:it tile confereuce were ooviet _,nd for>icn

"">! journa!istu, It,:::_ber_of the ,li:)lom:_.ticcorps, scienti:_ts,
+=

+m LJ,. _t",a. II,'...* •
[j2_+_• _tud,_ut_, workel,s of v._rious o.....,ni-r+_4m-_ .ir+_.ti'_ the

4 . inter+:ut, shown by the univor:;al _,ublic for the ne_:victory

.- ,+.+.,+_ ,_i....I,_ ,3f c_:: !-_u.qe "r..e*.+:the? of the _oviet space _on,t+c+er ......... u+.+. ,.. .+

:+ :::,:t::'H'::ncein _:'__:;[+[J'/_of the h(:!'o5_:!c.-+:ie:,.,'_.qd::.:_e._t_:t.3,

uho >:'_u;y.hti'_ne to nut :+_otherl..andby the u,-_ hi:troPic

: aCCOiR,!ichm."nt in r,-".e_Fchof the ]ir.litle:;s_..;?ceof tile
• o

ll?tiV.'l'::O.

J

°

,, Or_euin;_A_l.::'e::_of I;.V• K+,!,ly_h,Pr, :;i,i,,ntof

o

g e
;he doviot l,e+;,le_+ :_v_te,;;_tJc., !'":+:,n+l__,o,,;+.+.+....,Piv,,ly,.+ c._,_"ri,.:d

", on the --tudy ,,.n,l na_,g,-'ingof the ou_,:,r _)ace. Cur country t_:,s
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0 built up an ::.,Jv._utc,._d::D:_'.o_imm=_ry, _.,h-ich._,_rmits$ovi,'t

scionti:_t::_and en;;in,.cr_ to r _;olve _:v:,'_d]o:_.e_rohloms of

o" _enetr:(tion into tho :!egths of the universe.

.... _he croups at Ro::::.,rchl::;;titutesand deai._nin_

ofi'ic,,cwork on construction of sr_acesnipst e!uipmentl various

,_,,_te,ns_nd constructl,_,g_ c _iculate sr,acc routes.

From the iir,.:tin the world artificial e::rth ;_.-_tellite_

first moon shots to sDaceships_ nilote_ by Aoviet people t our

i science -_nd technique :_e,::onstr.t,,dto the whole world I what

• kei;;hts the _oviet ,,co_le h:,ve r,_:osh,_4 under the le::,_ership

of the ;,r.:,.,tLenin's p;_l'ty_

:; ,de h:._ito r-,;;o!veone of the .most ,:.rincinal,,roblem;_- n

man':.;exit from t',e s,_:_c_,::hi?{i:_ctly into the out,<,rspace.

Resolution of thi_ :,_'o,.'Ic_lonc.ns ,_ut new gre:,t ,>o,<:ibi].i_ics

/'or i<!,iolnentinc _]le I_o_t :_ist."]_t fl_,<hts of :_ m:_n to the _oon

': :_nd oth.,r c,'Ic:_ti:,.lboiio.s, for cons_ructi,_u of ini_.,i,it:_lo,i

°" imh,,rol:u"t:'.r$ ,.5.:[,_;_So
%..:

"" ,t the fli.ht with the c;:i.tof

;:'._s:io_._ut £,'o_iCh,' s_';,,.';;hip'"_'o:_i:hod-_[]"i;_to ti_c .mr ,'s',.<_,t,

J

": 2hc :_c:, .i_.',',.,,'"nt of this c'.,,,''imnt ic ,_n,,__ ,_U_+h,,... u<,_._t

r,'l;,,..,:_b].t;t:o_' Ol'I_'nc_,;_ _i t]!c %_:_y of l:l:q:,t,'r[Iu,i:}lU :_o;,,'e.

,°u :

, 0o

ou% .. ',,_ _ o
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2his event marks the beginning of entirely new st,_!'e in the

research of the univer;;e. 21ow new great y,ro_pect_ are _eing

° onened out for construction of orbital stations, for the
:'.i,

,j junction of spaceships in orbit, carrying out of astonomical

--°_ o and !'eophysical iuv:::_tig,:_tions in space. In the ne:_r future

it will be :_o_3sible to create in e_rth orbit a s_ace re,earth

o ,

°,, institute t in which scientists, will be able to _sork of most

ooO_i diverse specialities.

" _° Dear Pavel Ivanovich and alehsei Ar_:hipovich!

_Q'o. '-POma1'k the outstandin' achieve,,lent in the s_here of

_'°_° cos:_lonuutics - first exit of a man into the outer s!:,ace the
_;',

o / Pr_:_;idium of the _ca,!e;ny of _ciencc_ U5.32_},as "_ecree_:_to

°' ii sword you gold me_!als with the name of K._o '/siol!:ovc,i:iit

the f:_un<_er of st,ace fli 'hts. It is ;_5"::_leasure to c:,rryo

out this duty.

Pert.lit me to con:;i_!,u- the r,_'_.,_s-conf-rence open.

[

Ad,h'e,_s of Jolonel P.I. Sei_'aev.

2

o On the 18th of M ut'ch, I<)6_ nt 10 hours :_o,;,,owtil,lO a

i,owerfu! c,_r.,_it:r-_o,:,,c,u);lac :,Iinto ec:_'th :3z,t,_l'zt,' orbit

/ spa,:e:;hi;l-s:_t,,liit_ ' _ " -' '"

i,_y:_:,l£:_nd the co-r_ilot - Lt. 'Ioi. Leunov ,,It'i ,i ,,r_::___,,,v-ch.

00000012-TSD05
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l{aving COmL,1L.t,;d durint" the 26 hour:, ov,,Tr 17 r.,volu_i_)ns

_. :_Found the earth _nd cov(_r,_d over 270 thuuc,md ]¢_:;,the tuo-

_-; _" seater spa.'.eship "Vosiqhod-2" _'._ ,-_i>ic'n_(_,__':_the 19th of

._. I;arch :,t 12 hour_ 02 minute ,.o_co_J time in thu a.-,_-',of P,,rm

_ city.

i_ " _/- '2he fli._ht of :_pace;/'Lip "Vozkhod-2" ha_ ,saown once more_

o _ '[..% ';:,emind and itnovtleJ.ce of the ooviet scienti:;ts_ cenius

_" of designers, t,',chnicit.,ns.-,._ecnpuble of con,_Fucting ,_erf*_ct

i '°' .... s:_a"e:.;hips end e_.,.:u'i,:.r-rockets.

? ,

! o.
i'he a_i;'nm<,nt lau:od o.u_:-,.'uyfl2.q_t in _he e:cth

: satellite orbit _ith ,......e_,,1 nt of .:<it f:'o_'_the s_,a_e;:hip

!

,, , into tlle outer ;;i:.:;ce._ _,;v;,_,. '_'_'_'

. _.d',,f.ci_ i-_ciudq! :_,,-, _co-l,io]o,:ic:..1 era:. crir,;,:,'_t';_ :',,,;o].ution of
9

sD;_.':e r,::vi::,ti_',n .-le_entc_ ob:-(_.v,_tion and study of the earth',_

! _'_ * t:;o:;_:here.
_t

° fhe f!i,:ht of :;_:_,-"_,";hJF' '/o_Ki,oa-J:" ;';',:: _,r.,c, _:_.,J by ion,,
:

k

o. ,nJ t,.?.ii)u_;,._-,.,p:_r.,tior, of the cr;w.

..... Jiuco the :_:p.': ",ship "?o_:i:hod-,:*" ',:":_, ,./if, f_-m_nt from the
9

%'

_u',,c,_,fin.; v,,nicle[_ ,_.ndthe _ro, r,:,mr_l'v:_c,_an _,.._.....figment on the

o

:_?.n_:;,_:,.;itinto tile outer _:',_-,;_")ur '_,','})","t-on .-._,_:-_f_:;i_,,r,.i,i[,

hiOF,' CeLl'!(% %; . _ie ,-re in ,:!o_e cc,ut:,J:-t_..ith ,;,w;it:',,,r:, who

o

• n:;,.l,lct,., the .';_i!], _, ,_._t,ci,':,,t,'d i_; the t,': _;: <_f ire v _:'i_,u3
£,

0
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i' ;;2,'.,t,:m_.{',ot;tof tile trr_i__in_ ts.?,,_conhlct,-._i on c_ tr',.!.n2ng

: v_'_icle. On this vehicle Looney :_nd my:,r,lf _,rior to :utor,,v_iea

worl;cd out in_,_i"_ction :.t v_riou:: },ranches of the flicht :,nd

_,:.. speciail M durin S the _)eriod of his ex't into the sna,e _nd r,_turn

% _ ' to the ship.

"' _ If I was us_.,._, _.:hether _:I! this i_ easy or difi'icultt I

°.%_ would have .;_:s',._ered:not c,acy|

A_ I have cc,id, the eret.,,:J.,__'L._._,.._,ith an extensive pro:;ram

:. of e._:periments_ scientific re_-_eF..:'cp._b.-u::,,_on the exit of a man
o%

-: into tile outer space.

_ o i 'fne pro,:_'am ]Irt_b..er, fully i_pleme:_ted. 2he e:_eriment on

the m:_nt.; e.cit into _r,'.'.-,",._eb,? _n i:.i;_edi?tels:afro.-':"_o ",.:_re

pl.'_ed into orbit, Iv,$!",'.i,_d.'.._o.u,_vc'-:'rie,_out ell the

." .,z'_,_:_:-r-._tions.for the o;:i_ 4nto_ .mm_'e ,..ndi_,,_ut'lent_[¢n"w.ait,:_

6 ' for cC co_m%,nd. ;..... ,. ,: to _ c ..... u
o J,

the time m.:rke,_ b7 the :,re r--,_:.,,i_ut I :" ._.z;"_!;,.edhiin. ,."he

, })re :rc_m is _ ,.:'o"r'u:]-_:_;_ i .::the co;_,r,::td..:"of ',he cr:._v _::.s

re:: .o.q:i!__._ :'or .4_._"i::.....',.e:.,e!:t'tie::. }i'_vinC c,,r,C*i,'r:,., th:,;:..'.ii

the Li2",: :Jcl, o "_,. ..,':,-"_:.':%,, of L,,-, :r,v...... _t:v;ti,,:,:3 °,¢_rC_,_],::,'_ ::iO, , :,c:.e

-_._ "- ;; ir'_ti,-,;:n:_r:.v,X_i '-:v,.the c,_'-:,..u,]..t r. :.::rib.. ti,:e

!'or tile e::it :.',_toL_.,,;e,

=

B
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i i1: : _.l _, ]_ L, l_._i_on_ ,:o_-_ectio:_ :dth L, onov" t :nd

_,,e c./_i _,nabi(,,dme to ckeck the

_?,,. work of the J..v('!_,-',,,_,-:_tlif ,_ ;;u_,_oft, ;_:;:._,_.ii.-,=the ,ul:,e

..... _ and r,:,';:,iration.
9

4:
Durini th_ exit and the st.._vof Leonov in space effect

Q

was inv,_:_ti ,_._,_-d.of ma_,, tr;,_;_fer on the si_ip'_, beh::vior.

•,s soon yr. :.:onov .s_,_r_... ..:,_.to o'ne or onot:.,,__ :.;ideof the s __=r*_

.o

'_s it sea:;_itiveI2 r,_.c,_v.., " '..
.[

- .41! the .:ove:,:,.tson the e:. z'nc.i shell of the _na;eship

2{
and impo.cts_ wore cle.._rly fol_ i_-,si,_ethe ship. 2her,.fore_

.e,_l._e....]._ the _ _:-.m__,-_rovi.i_.l for =he co:,_rol of the

spaeemr:n_ who is 3,:t::i e_ the_'e [JI[s _ _ d i " t " _ " _ _ [ [ l _'so;:nd" :_ystem

_°o of ch¢c!:ing.

_o = L_%r,_u!>_._utthe fl 'ht :.i! ..:y::*,,'_sand e_ui,,,,.,.ntol t_e

: o C_r_LLCOL_Hiu'IVouaI_od-,:." 9_],.P';u" i :.or[i'j_ "'. b- ,....,tul ,: in th_
i o°

! _ . cnbin was about $�”�huui:ity:,5-'_0,, !.,.... :r, , .,,._,.. For

conv:,nicnt i_:mlement_ti,_:_ of in ivi:u'_l sui._nt] Cic r,.-,,:'i_::,uts

_,' ::ad ,_,b_o-v"ti,)ns we _,.,-_'ti-,!!- fr,_.__] our, ,:iv,_::fr_'w_,;til,_ -,._ce

: suit_ in :,::rticul,_.rr,,,,_v _ the i_]::,,_t,i,,,-,_::_.'i,.,vv.;,,nd i

{ ;_:u._t c-,t,y_ ',,,,'.*":f,_eling well.

In ",c,'=r-_':'3""e ::ith ti,e flJ ht rogr.:ra " : ' " h "I _ t 9 i'nd ,;n

• th__ _,,,v,,r_t,..en_i_r,,v.,lut_i.)n_:: .,ut.o,_..tic ._,,:,:,-t _'ith the :_:_eof

° : _d.,ub]in:.ori,,nt:,ti,_n '-v";-_,.._':In the c;,.;,-,or :: ;_..,r_.of the
,,_J'

" o "--- "o' ..............o .....,_,g',4_,.__':, ._ [%, . , ,_..... , o, "_ _ e ' "" ,_. "_ O' "_3_'_':.,.t_tU',h,_,| '' .__

00000012-TSD08





' ' ' I [ J' i ' i i i +

• 1095

o

o3 ,:,

L'he manual IrJn,_ing system o_),_.rc.t,;,ii"mltl, _."_]- ,_md ...,e
o

o • landed ,_o_roximatoly, :,Jhcre e_:timatod, .but ;.'i'_h:_ome ovei-flii_ht

• . due to the novelty of thi_ l:,.nding. '21:isic one more eanvi_cing

proof of the ;_o_:_:;ibiliti,+sof our space t,,.c:_ni,.ue,_msurcd

, against any incidents and une::pectedne_;s.

':::',,_.... '_o im_)lement• succe_sfully the landing of the soaceshlp

""" "Voskhod-2" helped me the nu'_.lities of the. fi_zhter-piiot. 2he

."::,o: manual !_n_inc sy::tem of the space_hip is a reli:_ble system :_nd

•nay succ_:_::::,lu._iybe used __n sub:;e,:uent sll,"",_'hts°

, _. The l un<:inZ v:a_ :tccom_.li:;hed '_,liththe uce of soft-l:,u,:ling

_ 3.vstem, which _,,-_.....:_l?-_'_dv__ b,',en u:;od on the _pace:;,hip "Vosl'hod".

_hls system oper: _,;d _>erfoctly and ,,uite "_uc;tifies its n,-nmo,:o, . - • •

o

o.... _n landing we _-_,:renet on _)ur n:_.,tiveaoil bZ the wori:crs

, of Per:.% v:bc _.:arul'.r _,elco:_eG us°

On the day of our _,,;uz'n to i_ccot,,'the USA b,_ l:_u.uchc,!

j :!

'; into earth orbit _t l:,ilot,:_e' _:),,,,,-:uhio'ti:,_;mi"_,:ithco,:_:,neut_;
%

• :_i nc_t[_n:,l .,chi_v,_rn,ut of U&A, .ie_o Gri,:soTn :,n4 Young. " "c is a

con[+rqtulat,:: , the l)ravc ._,.r_c'_n coGt'_Oll';lltG°

. "_o.........,.... be _ir, :'+,.,d; L-t the eli "ht_, of our -_nd _r,:....ic:_,n .............::: ..

° to uncov_:rinc the _;<.cr,,t:__ of the unive,,:;e Ln th,. },_t_,l ",_ :t of

_;cionce ,-,ndfor the L;ood of ,ii ;:"_ :ind.

..... , _ o , "
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i j wry:: nc, gh_n_ of '_he _;o_'t J;t_o -.' _'tC- Q|_ .(i_!i,-'C._r:}lJ _ £g¢ _l'tV" ;:}]'*'!OW

" o,qrtho

.... d _' on .... h:,ly:,v l :*n'] "b,'',',_l 'I_';,,IUr,! Joy

a.,,ro:_,:hinl; gho _':hi,_. _'},,:-n :, ",in I ,,_t _::,,i *¢,-:ayfrom tire ahip
.8"

o ; -,nd, turnin G ?i_out the ;ra,:_:ver::c :txi_;, i,,,,i;;_ti: :Tz.t_,!u:tlly m,,v ; n C

' : ,",way from the shi::,. 3ri :hi un_'i:_hin_2ct:,:':; ,,,"air;::tthe bnck!:round

i: ' of +.q;i,u_,'k-_urolech::.n[in_ i,tto _,.iv,,tbl_.:_:n(++:::-)boLt_mle:;s :_i:_

were _'e_,lacedby a vie'.:of the e.,rth. In front of m_ flo_t ,i

: ° n:.je..;tic,:teen m_;._iv,_a, I :',_co,_;ni:_edVol_:_, m,_u,_tr_inr.a_,,_of

_i the old urai_ then I ._::_..,the ub 'm' Y,++_._i_eiriw+rs, as th_u_=h

i:_.,_, I f!o,:_t_"',"..,tbove:+_huce colorful _:_},. Jistance di_ not p(,rmit

¢.

.,j, to det._,rmine to:-,ns '-:.n'!to'.,c "r,_'];lc:_l _etqil;::_ ::,ut to tilo' ,;-,".,,he

0 i :',+_'..fii:_i]iar _._ithtilebt'u_h :_nd easel it i_ difficult to find

- a _,_ • *o ._,ti¢_.)icture_than the one, which "4a_.o,en4+,q:in

oj_,
._o front of me. 2h¢ .L,:iJ_t -:u_,,:.n tb+_u,;hn':il,.! i::to the hl_,:;:_o::_

4_o of the _hy_ penetv,ti:_+,g_,ith ira: r:,ys _!n'. ufT,h the vi_or of the

"; _N" hc_l::l_tt:,)_or,cz._blyw.:_'_:_edthe face° 2hen :o:+_inc£:_s-u?lid the

: v:_:5;;i-.9._Jof ,.:n*th.

i'¢:'" .... Aft,.r _o_it_:, time I quit,- ener, ,,tic ,lly _,u!J,:,t : ,V:;,:'lf ._J the

+.. +,:t!yardand h+J to de;'end uy:;,+if';:ithi-i'+_+L,[:: !'!'oP+lth.- +;hi!-+s w:t+ch

b,_'Cun ;_,ovir_,, ,._.i_2t_':_, tow::r.! ::_e. Fi;';:t of ,,11_ 1%b,,u,'ht of

}

•_ o
o
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the :i._apn.Cto L'hia _,J,,.;_ v,-,_'y ,.,,,,:i:.,, .-:_,i I i;oc,'.c_lc: ,?,_:V_e,"i 0 tl;.',t
¢,

(; ,. by "i.':tptini_ ,_n,,_;,,]f it i:: ;m,._::i[,ic., 1;o _,.i; ,:,:,ur_,i.n. ;.,.d in thc.:_.

unu(_|lal _:olP!J,ti,);_:;.

'_ _ I t._:_:; f.,eLi.n,' i,,._P_..,'t! ....... 13, _1,_,;_ood v, ry _;[ .... _.:'£ul_ I did

not feel like !,w.'tin>c';ith the f_,_e ,c,-,.::,.,.,nd ,,yen, :",:.tti:,gthe

<,,

:.ji,_ co;,,l:lundfor :','LuFn, i ,moo _:ore Az;;hc,"io;:f from th,' ed::e of the

h,:li;c}II to c}l,:ck_ wh.v the_'',_:,re :_::'ul,_r v,_'.... oc_ti,,_ at the firut

: . inat:,nt ,'aft,__.'the jolt, fills "-.r_,:.s':lour_,th;,t thc, _li.:ht,..,,';t

: _d_ifting i_l ,li_'ecti_;_ of the jolt force _',::::ult,',,!in rot,-:tion in

u
, -. q .

the ¢orrea_.onding ?:,]no. ,_,,p:_,.,nt_,;,'.:eo_!e0 who .'_recoin[:_ to

....: work in spa_e, will h._vo to le-_J:'nhow to fix the body in con_!ition

.._:. of ,,,.'_,_"_tlea'.snesz.

:- ._.';r._,_-..,o_'-the so c.'..].ed:,._:'¢cho!o'i,:.lb.,_'-_,_, which ,;h,._Id

o have ;-een ._n in:.su_,.:,_ou__t:.'.)le ,-.b. :.,cle to .:: m..n, j ::tin< :" _:j to
J'_ , :

meet __""ce to f::,:'*_ ._he s,,:ice "J.,':',;;;_ :f have f,_lt no b:_:.'rit,r"ild

'.... " be I h_:'lr_O time to _''_ ...... _ "• . CVO_l ['OF_.OI;t ,ohd_. It c':l; . _,±rl]_ ...u,,-_ Rt.

i._ewertl'ole.;;_ tho_;e 20 mi_%_t,,.:_ ,.;,hiohI h...':..::' eut i_. ::.;_:,--,._

"_. :!zc!udinF: tile 10 h_±lu_, uut_,_ue the *_ w,' ',:, ,_u_ .r th,:.:tJ.,,.,.'t"

; l:h,.?__'L,foy,:. LYi,;,;! ,ml: tO W':_;t,:' :, :; .._lc, ::_._._:_Id.

i.orcov r, _, _,o t ::-i:_,lific_:lti',_ic._ ,:; 4_.v,:-_ ;'2 !:h,.,i, l'

th,,t i ;:',;;,-o.;.h '-] ' " ' ....... t J'viend,

! .
* ,,)
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2":_i_ and ,.!iththP. e_.r'th. I id ,lot .{eel! ,Lone i....... _,. .
•, d_i

._.... i ,lid r,ot doubt the .,u:..!ft:,r _;' _h,-' ._,:_- ;_t,

o_;1!i, {;,I1|1 !|,lO|I_ ,,rid file _:u:_i,{,..":; :,7 ;;'.']_. _':_={,rL=,_,,;,,,1;; the :._l:_e h;.:

' })&ua..,! vet2 _';uicJ:lf,: i_,t ;;}.(. 3:,;:'.; ,.:;, ,:_,:; .'civ,' _,;r t_o__n[;

, ... t_utnide the ;::ti,,o _7 i;.;._ ,:i'!" ;;h,: ,: ;,'_:,:.(':",, t.,.5-:_o. _: c_,_.:'c.-?

.. . mS' e:-i_ into ....._" .fil:i, -__ ....

_'_'_k._ bt_t it t.:r_c: ;_oh so c.;:.. ..... .._,v ;., ::g:: -':; ._;i'l,_.(,.?q :;:}-_ce guit

.;_ ..... are :;till _;o_aeti_atre.; .._ed. Conaid,.r_ble _i_Eaaie:.,leffort

! o_ w:_.s cec_uireP. ._ud ;.:_r ,,)c]-:.[_'e :;ith :=-:-ce :.,'?..; .:.:,i:?,:.,,:i-_ :_otrr;t_'!.

' "'_ : " in the: ' "' Finally i :.'."_:; -. :.i.: i_ th,_ _&r-z:,c_: _n_ ,: ';.,_. _ _.._=e ",.::.,_

:o . c:.!.,in next to P.-,'.,'_I i-_. ::_,:.'_]ch, v:o r;,__ ;" _ _ :;." me on the _'_.i'e

i_ '':' Co.LI_IL:tion of the e::it _ '..k,

o " :_.s ,_ ;,"'':s the :'..:.t -,_2 the 2;.i '!:t ,,,.:,u -,?_r,; t'rom P=;vel
i _' % :

o 2 Iv-c:ovich I would o:a15_ "'_- to _t _o ° -_':m _-7 A,_# _:ord_3about those

IS .:' uufor_;c'ttable i:n_:',-' _ions, .:b.',ut the j'::_utof color:=, t.:h!.ch :;e
a_,-.a-'T....

; in conclusion I would like to _C;, th:,t the :reliminary

-,,-, r..r:.ui:;s of our s--,..,:te xlicht J,e:';;;lt to dTA,,' aOl:lO COF.C3USiO_S,
@ Q,

'" i'he e>:it froi_iG?x_;e_.:hiointo ,_pcn u_,-,:ei:: _uite _-o_?sibleand
6 o

0 _'! is not any,lore ._OlilethJ._l[_ [IVL_%_:,1"iouz for a :_:tn. A ,_:-_n in a
J

t

s>eci[,.ls'oa,:e_suit with L,p£ropi_'.t,_indeoenden% lifu _u,.,mrt

' :_.y_tclns_l.:.:y not only <'xi:t in sp.',.ce_ but ,'tlsoi:ai;].em,:ntcert-_in
L

_ uon]dzr-,_ed m,.,r_tions. _hysic::l ,.torh_,nd ;_ci,..ntiri¢"% %1%1%_ ]0 .:_

o

.2 _' ! !: ,
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::_ - continu,_tion of medico-biolo;:iet_l inve£tigations an_

ef!',_ct ::Ludy oi' various. !;ace flight factor:_ ell human

organism,

.,o

_ The spaceshi_ "Soyuz-1" i_ placed ate an orbit close to

O

: calculate(!. Accorqin C to preiimin;',ry d_tn orbital period of

,,,: the spaceshi,:,_ is 88.6 rain., di:tance nt perigee - 201 kin, at

'i: apogee - 224 kin; orbital inclination - 5"J°40 '.

m

: A reliable two-way _adio communication has been fixed with the

_ : spoceship "Soyuz-l".

-'_,_ according to report of the _hip's cor._ander comra(_e Komarov

and telemetry data, he has quit_ satisfactorily stood the orbit'_l

insertion and transition to weightlessness

- _'., He is feelin_ quite fit.

,_' Vladimir l:ikhailovich Komarov has begun implementation of

: ,,,_ the planned flight program.

___o Communic:_tions from aboard the spaceship "&oyuz-l" are trans

': mitted on frequencies 15.008; 18.035; _,O.OOu _dcps.

The systems aboard the spaceship function normally.

Furth,.r communiques on the pro,2;ress of the flif_ht will be

°_/ transmitted by all th:_,radio-st:_tion_ oF the Soviet Union°

_- Pravda, April 24, 1967.
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o

8 hours.

o_ The Soviet spaceship "Soyuz-1" continuez itz orbital fiii_ht.
,J

At 8 hours I.ioscow time the spaceship ".qoyuz-1" has complete(_ third

!

, _ revolntion aroun,' the earth. 'i'he ship's eomman4er pilot-cosmonaut

Q .

.... Komarov is cenducting the planned program of r_.r;earch.
?

O.

?'lying above the ooviet Union territory, comrade llomarovskii

transmiLted from aboard the spaceship greeting to th,? people of the

aoviet Union: "On the e_e of glorious historic event - 50th

_" anniversary of the Grent 6ctober ;_evolution I transmit my ardent

greeting_ to the peoples of our llothc_rland, pavin_ th,, way to

.... communism for mankind."
e

_ix :"
According to report of comrade Komarov an,_ telemetry data

the cosmonr_ut feels well, his _,ulz_ r:ite is 82, respir,_tion - 20.

o° : 13tead 5" r_,',:io comr_lunic:_tion is being maintaine( _. with cosmonaut

, ,., Kom_rov.

': 10 hours.

,,o [

!i Soviet spaceship "_oyuz-l", :_t 10 hour,_; h.as complet_;_l fif_;h

_ revolution ._round the earth.

r.ccordin Z to report o r pilot cosmonaut VladirJr _(_,,,'_,',,-

o_ii the flifTht program is beinf: ,_ucce_fully i,_lemented, he i_

f.,eltnc well, hJc mood i:_ cheerful.

. ...... ! i
o.. ...... _-:_r--_'_._.:_._._"_; .... :.o ,_-.L.._._.L-.............i: ......:±.;_; _.i.... ;_ .. ,.. i _' ..,_ I I, I ...... ,,,_ I -'1
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From abonr,; the zp_cezh_ Vl_limir homarov tr_,nsm[Lted ardont

° greetings to coura_ou_ Vietn;_ _irle an_ be_t wishe_ to the people
o

.... of Australia:

; ,/; "I warmly greet the courageous Vietnam people, enndncting

• ° selfless struggl ,_ against th,_.bandit aggression of ,_merican

D,

•- imper'.alism, Per liberty and indepen .ease".
,,[

:i "Best wishes to industrious ,\ua_tralian people".

_i' According to dat_i of telemetric measu'_ments the pressure and

_ ...." temDe_-;_ture are within th_ limitF; t_:m?eraturc- in psace cabin 16 °,

.u : i. pressure 750 mm of mercury.

!o°'_:

_, : Continuous radio-connection is r_aintaine; _-with V.I.;.Komarov.

i !
i /' From 13 hours 30 minutes till 21 hours 20 minutes I_.oscow time

.... :: the spaceship "_oyuz-l" will be flying outside th, radio-visibiSity

} zone from the Soviet Union territory. In accordance with the

! }:_:i flight program pilot cosmonaut V.I_. Komarov will be re_t_ng.o:i[

• 22 hours 30 minutes.

Soviet spaceship "Soyuz-1" continues its orbital flitht. At

21 hours 20 _nutes I",o_oow time the spaceship ent_ered rsdio-

v%_,ibility zone, from the Soviet "onion territory.

_he ship's co_,_an<'er pilot cosmonaut },omsrov report_,d, ;.hst the

work i_ heinv, i_,,pler_1(,ntedLn accor,!ance with tht progr_ he i_

f,_eling welt. A, cor.:]irF"to _-¢i,o.t of VoI,. homarov _n,'Jtelemetry

_ i:, . . - ...........................:............... ........ _........ .

/
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daf._ h_ snnil;c,r,y an_ _ hyi_]el|ic cou ;it.i _Ii.9 ill !.h,. c.,!,in :, .¢: q :it;,.o

i ' _; normal,
,,,' ,
?I

!
At P.2 houi'_ 30 minutec i..oscow timo the si,ace_hi p ";_o u_,-1"

' ha;" complete, _ thirteenth rc;volution aroun" th,. _-:_rth.
,[

, u

• _'he tezt._; of thu new spacer:hip "L_oyuz-1" are continuin-'.
C)' '2:

<_.

i--_.. " Pravda, April 2/_, 1967.

:. , o>.o

_-''o, ':_._SSC£1-;I'2;:]jUL._.,IITH'_; D.L;:_2h'CF YILC _ _-C._-,,.,,._'_''"" ....USS_

! Hi_i20OF ?lIE SOVI.;T UNI[;H FLT. _LIiGII;S:,_RCCL. KC_!,:_ROV

, .ii '. VLADINI,_ IriIKHAILCVIC}I:

AS informed on the 23rd of April 1967 a new spaceship "Soytlz-1"

_. unlOil _was placed into earth orbit in th,._ _oviet " ' for th_ purl',os, o e

, !,_:: the flyi_ tests. _'h___ship w;_n piloted b';,the pilot cosmonaut of

o,," I;_5_Hero of the Soviet [mien Col. l',oi:,_rovVlaaimir I]ikhailov_ch.

'_ 'During the test fILi_ht, which continue_ "_:,,or,:,th:_n 24 hour--,

V.i;. Komarov !_a_ fully ir_p].emont(:d the planno(! TI"O,,]:',_of opcr't nc

' the neu _hi_;'s syster:s, :_.n'!also th(-;planner? scientific ex/,erimellt:;.

L wi_ring the fliEht pilot cos_:!on_ut V.F. Kornarov maneuvr, d the

/'. _:F_ceship, t(,_trH it,_;V:}ri[}l|S sy_toI_!_ in tli[i r,.nt coi_(Fitioha" ,_nc:v:m:,u .

l : rivinc a qualified estimate of the new chip's technical ,late.

_.-_ ,0 : (!n the 21_th of April, when the test progr:,m w+nr;com_•]_l_. ,>_i,it

_o wa:_ _#'_:_ su_:r',,:;ted, that he _hould finis'h th,, :li,':ht :;n_ land.

....o . Z['te:- i_plem, ntntion of "" _

i transition to l_ndin_ con,lition_,;, the _paec_hiD }in:;_afel 5' p_._:ed

9
i o

[ o '1 ._ 2_ [' II _ .................... ".................................I
I
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the r;_.ootdifficult un_ r,:_pon_,ibl,: br_nch of br_kii_f_ in d_.n_e

':' layers of th;. atm_phe 'e a,_d h_ to_,lly quinch,:,_ ,:h,.,orbit,',l
i;.

velocity.

ii: i|owever, <{uring the oI_enin C, of the main par_,chuto canopy at
.[

'£_ .h

altitude of _even km v accor_i**g to preliminar,, data, a_ a result of

11_ twisting of the top cord of the parachute the spaceship descended

_,_ at high velocity, w_ich w_s the cause of de_th of V.E. Komarov.: .4,

o .

._._ ':'_ The untimely death of the outstanding spacemen

.', test-engineer of spaceships Vladimir Eikhailovich Komnrov is
%°,

, a great loss for the whole Soviet people.

/?:

By his work in the sphere of testing spaceships Vladimir

_.i Likhailovich |'_omarov has _iven a priceless contribution to

development and perfecting of space technique°

"Pravda", 25th April 1967.

" D:._CI_ZE OF THE P)_SIDIIN OF SUz-2!5|,E '' '_' "COU.,CiL C,F US5"_

ON A,'_A_DI_G TO HEi,O OF 'IH'_;S(,VI_ 5hi<ii PILOT

_:..,_, u |,';,'AL
_ "GOLD S,_/l,_'t.

For heroism, courage and braver/f, shown in +he test flight[

• of the new Soviet spaceship "Soyuz-1", to award to the iiero of

the Soviet Union pilot cosmonat Komarov Vl_dimi_" Eikhailovich,r

_ • second medal "Gold Star" (posthumously) and to :_et up the a

bust i,, the native place of the hero.

N. Pddgorny, Chairman Frer.idi_m of the Supreme

Council of U_

,_ _. Geo,'Cn,{ze , Secretary Presidium of the Supreme
Council of I;SS_I.

7 {.:oscow, }_remlin.

24th April •1967.
w

.... ' "}*rOvda"_ 25th A_,ri.1 I_.ui[,7o
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AUTO._.I_,TIC_P_CE V_HI_L_ _'O_ INV_STZGaTIO_ OF DI_'2'ANT

SPACE AND PLANETS OF THE SOLAR SY_TNI4
i _ i , • • i . I , im

0 TASS COMMUNIQUE O_ THE LAUNCHING OF AUTOMATIC

• IIITEHPLANETAHY STATION "V_NUS-I"-' i i q lJi
t',

oo_ , '

!_ In accordance with the program of space research the

" Soviet Union on the 12th of February 1961 has placed into
i:o :_! -

_.

_!i orbit by means of improved multi-stage rocket a heavy artificial
o ,,,

- ._" Earth satelllte.

_ 'o °_ The same day a controllable space rocket took off from

:i'i" this satellite_ placing on t_epath to Venus an automatic

_ interplanetary station.

'_ .,: .._he station will research the area of Venus in the second

° half of May 1961.ooe •

¢ ,

The main objects of this launching are the chsckin_ o_

• methods for insertion of space object into interplanetary path,
o

_i checking of super-distant radio-communication and control of

the sp_ce station, icale verification of the solar _ystem

,_o _ and a number of physical investigations in space.

o• The equipment on. bao_thm interplanetary station ie

_, operating normally. The weight of the station is 6_.5 kg.

i aadi_ transmission from the automatic interplanetary

; station are being conducted on frequencies 9_.8 me,styles

_ per second on command from the earth.

O0000012-TSE08
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fhe st,.tJ,.lLi:_ e:_rryJ:_:2:_ pon_:mt with th,_ot'_te

emblel}lof lj_i,_{,

FlJ,_ht tr;,ck:n_jof t_,_ autoL'_;,ti¢[n.,:rp1;_.et;,r)_ at' Lic._J

' is [,oinC cn_,_ct _d nv ,_special me:_surin_ center.

_°_ Accordin;? to ubt:_ine:id'_ta the st-tJ,-n is movinr ale,n[

_, : e,norbit, close to c:_icul:_.tedone.

,_ On the 12th of 1:ebruary 1961 at 12 i:rs :.oscow time the

_ ..... station was at a distance of 126 t'_ous:n,l300 km from the

surface above a point of earth surf:,ce with :-'eoc_raphical

i:';i coordinate_ _6°40 ' and 6004 ' N.

-, :. The successful Venus shot paves the first interp!anet_r2

path to plan_.ts of the Solar _ys._em.

: i:; FI_{3T FLiG!{T LC V_I?US
o
' @ Z5

'i5', ' Movement of _-i_,eAutomati. ¢ Interplanet,_ry Station
%.' !_

:f ...._ On the 12th February 1961 the fli_ht beg_n in the

: _;oviet Union of automatic interplunetary stati_;n on the
1

,, path to pl:met Venu_.

_"_i, I_"{_ After the launchin,', of the :.:_rtific__l _nrth satellite,

J l_' ; mO (_n shots and lunc_r orbitinF;_ with the }_,hoto[,raphilb_ of it.,_

other side began the new err_ in the m;,_terin_:of _F=.ce n,_

_ "Pr_v(la"_ 13th February 1961.
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G_}aco vellLcle to t_-ene;.'ro::tpl;_I:otVenus.

'_ Powerf_,l engin:.s a,:clearr,ted the multi:;t_,_,_ rochett

inorec!sinc its velocity and altitu(le of flicht :,bore the.

.... _nrthls _urfnee. fhe contrr,l '-yste::_was le_din_ the rocket

= "_- alon:_ ._ prescribed trajectery. When the rocket's velo=ity

_;. " was upto to orbit:_lt it separa,ed fron the hear x satellite t

t.;hiehcagried the ,_I$. k'he satel ite wns movin2 on :_.imost
- o

°o : _' circular orbit with dist'_mce .5_ pericel_ 6601 kin,diztance

g.: at apogee oo:_,J km -.'(_orbit_l inclination 65° .

° ° The SD_ce rocket's take off from abo_rd the satellite

!>' took place ;t a prescribed point of orbit, f/hen the flight

;,,._°, velocit:_ of this rocket in relation to ' _JnPth exc,:_eded the

:. o..ii orbital velocity by 6_1 m .*_,;c:,n: the roc!:et left the orb_.t
o

_}oi:_j" into p_'escribed point of sp;_ce, the engine of the rocket w:_:_

cut off }nd the AIS sepa.'ated fr:-_:nit. Its free flicht to

: Venus has begun. Thus for the first time _ controlled vehic" ]
O

o ,

_'_° _:as launched fro;n aboard an artificial '_arth satelite into

°o _i an inlerpl:_net;_r_ _ath.

o _.

.-_ "" Further _evo_ent of the AIS iG un,:er the gravity e;'fect

°_. i of ti_e_urth_ thL_GUn un; the ,21'_nets.2he _arth'_; .el_ v!ty
°

h;_s a c,:,u[:i,!e]"b].e e "cot on t_:e_ovomc_ut of _.IS '!t u

* dist'_nc, ul,t¢, :*__i! i_,,nkm fret;:the :']:_r_hlrcenter. 2'he
/

...... s_,_ ....{_wi%i_ iradlus _*" _{]I . l surrounCin;_. U_ .....

i

i

o,

'?i _ , o o, _ _' ,o ,,
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is conventionally known as the earth activity sphere. After

_ the exit from the earth activity sphere the movement of AI3

is affected mainly by the attraction force of attraction due

a . sun and it move8 according to the same lawa_ as the planets of

" the solar system.

Within the earth activity sphere the AXS moved along a

curve, which was almost a hyperoble. This curve lies in the

_ _ plane, passing through the earthe8 center and invariably

_ oriented in relation to the stars. This plane is similar to

ii:z_/ that, in which moved the satellite. With the withdrawl of the

:o_°,i velocity of AIS in relation to earth gradually dropped. _'ne

AIS reached the limits of the earth activity sphere on lgth

:r i February at @t hrs Moscow time and at this time had velocity

'i"il; of about _ km per sec in relation to earth.

?° The velocity of AIS in relation to the sun is obtained

o ° by adding velocity vector of earth in relation to the sun and

.... velocity vector of AIS in relation to the earth. At the moment

-_ o of exit £rom the earth activity sphere the velocity in relation

to the sun was 27.7 km per sec.

_°o,,_. After this the movement of the AIS 0 _ust as that of the

;,r,°! planets_ is along an dlliptical orbit with the focus in the

center of the sun. This orbit h:,sZ

aphelion distance - 151 million km;
• u

_°_ perihelion distance - 106 million km_

" ': inclinati,m to the ecli_tic - 0.5 degree.

The movement planes of earth, venu_ and AI3 are at low
v

inclination to e_oh other.

O0000012-TSE12
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Figure 2. Movement of AI$ in relation to the sun (ini,

., :i projection onto orbital plane _f the Earth)

_i 1- 9osition of the earth at the moment of AI6
. 'C_,,: approach to Venus;
"- _.- the Earth's position at the moment of take off;
o . 3- line of the AIS orbital nodes;

: /_ position of Venus at the moment of AI3 approach;
' 5- position of Venus at the moment of take of_;

"i i 6- sun
Oo,_:_ ?- orbit of Venus;

_.._. 8- orbit of Earth;,
9- line to the point of spring equinox

<

Fibre :_ shows the movement of AI li, earth and venue in

pro_eetion onto the orbital plans of the Earth. The _arth

-_-_: and Venus move alon_ the orbits almost circular. The simultaneous

o_' position of Earth, Venus and AIS are no;ned by the straight lines.

At the beginning of the movement around the sun the rocket is
_J

, .!,_i_Ei.ntf behind the _.arth° Not long before the d_y of the spring
O

equinox th_ Sun, AI_ and the Narth will be approximately on one
....... 21:

: straight line. Thereafter, the rocket will outstrip the _arth

00000012-TSE13
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• _t the hecinll:i._,i: r,f t,,e movr: c,nt e: P,i:ift:in_, of t:hr:_ {_1-"_ti,,n

in I'e].:.,tioz: t,o the s+.'-,rn w',n qu.Lch. , '_ L!ie r,,_:it _'_,_ the c_r,rt|_
',,

' . :,etJ.v_t:l Sp}__'r_ _"'rf' st.-,tion w.',r;:',r_the repic.:_ of gk7 o_ t]_o.

boun,i_tI'j botweell Pince:_ :,,udIllr:_u,JnstcILation,_, i_, the crtnter

o? triangle I fo_med "'Y '.:hest:_rr, beta of 1_riea_ .,,Iplv_of Peg:._nu:;

....: ,qnd bet;: of Mira. "by t:j.p tJ.me t;c _ng_xl:;r movement of AIS,A

<_ °i in the ohy vault was :_lm.m.dy vey'/ ;;low. In this brnnch the
• , %

_' _ AIS moves in relu.tion to i':arthapnroxim'_tel2r :_lonc, the radius.

o

o' j I _,n,_ "_
°° ,.,_ .-a #__'I. "

@

..........
,

-- -A'-'. "<f<z-'...... --
B ,

"°° _ " II ! • ! L..... N "

l ll_t.@ ii i i i in i ._l i II I I I i I h I !

' c%"'_' ° , i 0 if# t l_

/_, Figure ]5. The Izisible m_v<ment chart of ,*:he:_,tltomnt_co .....
o o

,_oo,_ internlanet".ry str,tion (ccntinuo,.:s line) sad

,.] " of Venu,+3 (do' ted line) in celesti_,l _;r,here.
The fiCu_'es show ;le po,_ti,-D o_ the _uto';v:tic

<. interplc_r.etur} + 2,t:.'.ti;'_:_nd Venus every ten d_y:-3

of ;:'e flir#ht. On hhe vetical ,.Lxisc'_'e_.hown
•_ X _,.,

_% _eclin',t]oli_ in debree_ _ on tbe bor_zonta!-" "_ -

_i "li,'ect ascensioz in hours (I_),

<

r

L

i '
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I{rrZI.ce t',_e l{lOVel,_lt_nt o_ _ l|l celestiL_l sphe_'e, as _een

' from =:he map) iG Gil,lil_r to mover_entof /)l:tnel:rJ, Before the

; beginning of April Lhe A_S will be in the conste]lati, r,of

f,

pisces, moving in 'he so called retrograde motion. At the

be_iuning_e. _pril the AIS will begin to shift in celestif_l

sphere by direct m _tion. The i)oint, where retrograde motion

.... changes to direct, :Ls known as stagnation point. The di_'ect
,/

_° motion among the stars will continue till the approach to Venus_

-_",,_ which will take place no; far from the upsilon star of the

i!; Pisces.

o ',

At the take off moment of the AIS the Venus WaS in the

_,_: constallation Pisces, shifting among the stars by a di-ect

P' motion. 2he direct motion gradually slows down, and at the

:_' end of March will come the stagnation of Venus. After the

(,

_2' stagnation will begin the retrograde motion of Venus, which
2

_--_-- will continue till the beginnlng of May 1961 v thereafter

"_°'_ changi_gto direct motion. At this branch of the direct

motion of Venus will take p_ace the approach of the AIS

with the plnnet.

_ In the following table are given the preliminary rounded-
{eo_

.....o-,' off distances of AIS from the Earth, Venu_ :_nd Sun and the

o-

: angles of direct ascent and declinetion every ten days after

the take off.

fe

_2



/

, I
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_. 5el(_,ction or ?r:,_

%}-

To ,_ccompliah the flight to Venues, it was necenn:,ry to r<].ect

flight path, meeting a number of conditions, If the date of

rocket take o:'f " ;•_n,, the date of AIS c,pproach to Venus -_re

0_$._'.i decided I the AIS orbit in the Solur System, outsite the !!;arth
¢

activity sphere, i_ determ:inedunar_bi_ously. In this case

the _IS_ leaving the earth activity sphere, should have n

o i

-! quite definite velocity, both in :._agnitu_e _md in direction.

_:" However_ with unsuitable selecti<>n of d._tes for [he-t_dce off

. , and ap.)roach the required velocity _,:il]be _o high, that

°"- acceleratirn of _IS of even very low weicht will be. unre:_lize-

_ abe<: by me:_.ns of the mo_t powerful teci_n_c__ly fe-:sible rockets.

Therefore the d_tes of the tuke off nnd appro_ch :_re selected

= with a view of getting the lowest possible velocity for the
81"

_ exit of AIS from the Earth ::ctivity sphere. In this ccse the
° velocityl which the c.:_rricr-rocket should ir;u<_rt tc AIS during

5.; the _cceleration period_ also w_ll be minimal.

The '- _' "('mLt.:c_ of AIS accele_'_tion by the car-ier-rocket i3

very significo=';. With continuous operati )n of a%l the

: ef _ctlve Io .,_d,_l._en_[carrier-rocket _;t'_.:e5the weicht of "_ " •'"

not only on !;he end velocity, which h:_s to be i_pnrted to AIS,

=_, but ::15o on 'he .ni]le of "_nclin:,t[:'n of velocity to ho_'Szon.

,_ith high :_n_;Ic_._or iLclination of velocity U_e attraction

== force or the L.'_4"th_,_-o_ent_;acceleration. _h.r_fo 'e it i_',

e,:_ier to i:u}_:_rtt.e pre_cribe_ velocit:, in hoFizoll%_l ,]i_-_chJoD

,} ....
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where:_ ti:o hi_,h inclinrltion nn_].e_; _l;iyr,':':lt _n cxc,:s;_ive

consumption of the fuel and gre:_t io_ in the weizht of t},e

.... automc, tic interplanetr_ry st_,tion. Fo" the AIS to enter into

earth activity sphere with velocity in required directi,,r,, the

' continuous aceleration m:_y require e'd veAocity I steeply inclined

: to horizon.

: " This can be avoided_ if the ac,:;eleretio_ method is spplied

.b- with exit into interi,i_ satellite orbit. Satellite carry_.ng

: _i" the space rocket is inserted by carrier-rocket into circular

o

_ orbit with minimum losses. The acceleration of the sp:_ce
;: i

_: rocket 0 which takes off from aboard the satellite, is do,.e
s.;,

• ._ almost in horizontal dire_-tion. [laving selected in appropriate

d, way the orbital pl'_e of the satellite t time and pl_ce of the

:' take off from the satellite, it is _ossible to ensnare exit ofi "
(,

,°" AIS into activity sphere _;ith l'e_uired velocity direction.

.... The availability of a powerful carrier-rocket and the
o .

_.'_ take off from aboard the satel?i.e ha.ve made it possible to
0

:_:"-: place into interim orbit to Venu,_ t_n AI_ weighing 643._ lg.

°; Using the take off from abourd the satellite, it is%

°':" expedient to acceler'_te sp:?ce vehicles not only with Venus
!

j shots, but also in the most d_ve_'_e s_ce paths.

'_: A_: ha_ alre'_dy been mentioned_ the _t,_'e_ of t:_ke off .nd

,>

_, ,, ..

t
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: api:_ro::_ehto VenU_ a.ro ,_,-.l_.ctedr;o, ,_,::to ::et .the !owe_t possible

e:it velocity @f _IS I'Pom the e_rth activity _phere. Thi_; d_t(,r_:Jne_

__ a number of da'e ran.qes ;'or the t,kc off _nd approach, g_inful

-__*' from _he viewpoint of the rocketls _nergetics. X'he acceptable

intervals of the take off da_ea are q - 2 months and are repeated

o_ pr_ri_)clicaltyap_,roxim,_tely after 19 months. One of these int(:rv_Is
" f

falls ..t the end of 1960 - beginning of 1961. ,ind this w_s

*,_el used in the l_unchJng on the 12th of February,

o_2 From the earth activity sphere the AIS comes out into

_' elliptical orbit of periodic_l motion aro,nd the Sun. In this
o

cnnnection for various energetically cainful trr_jectories the

• flight time till tae ,u_',re-_r._to Venus could considerably differ,

oo! Th(_re _re flight pc,ths, '_lon_ whic_ the rendezvous of AIS wit}:

_!_ Venus occurs during the first: half of the AIS revolution around

_= the Sun_ in the second h-_If oF the revolution_ etc.

"- For the shot on the 12th '."ebruarythe .-_electi_nw:_s made

.........' of a perth, in w]:ic_ the rondezvou_ occurs during the first

half of the revolution. The _)sths of other types h':ve some

':" di$:_dvant,ge_ in c,_m1_'riso_ to this one: :he f!i_.:httime

o ,'. incre:_ses consJ.derablj_ 'h,:dependence incre:_scs of *he AiS

: dcflectic,n _tt ,;heV_nu._:on c_'ror::at the termin_:ti_cct.l¢,':Jtion.

7

:_ :" :q, _',-,:,ckto t'_e :_l,'_n_t_ coned :,,_,,!,ly_sre.'a'-<,r'or _kt,::_.
<J
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For AIS to p_,_c:r "in direct vicinJty to t'_¢ pl:_net, Jt h_,,d

to h_ pl'<,ced into ccd.ct11_;ted Lrajcctory viti_ !_g'.._i_r,:eiaion.

&.<,' Even wit), v,,r_ low devi-,tic,_s Ju volo, ity, i:i_,rted to A!S

% _) in _e %ermin_l,zeelerati_,_r_ _I'. wi!_! fly p__st Lhe k!:nel:' t ,_

! considerable distance. " • • ...', _r_oP_. in velocity I - Z m F r sen_n:_,

! ° : with t,'z_',lv ....oci,, ;,!"11 thous:_ad ,_ per sec. I :_n,_ error in

,qirec_:.on,"o °, veloci_:y O.1-O.3 degrees a_;,,rosu!t in ch,l,.'-4_n,,

,,]

°i: the minimum di_t',nce of AIS from 7_nu.s by 100 thousund k_.

°o the s:-_r;_era:'_cnitude of :!evi:-_ti,rni_i"2reduced by qn error in

o!:
,:,,C' the %ake off time of rocket of I :nin.

(

.! _,.o Def!¢_ctions of hiS _:_th fro,,zVenus _'_':nlso hr-ppen due to

OOo tae fact, th:_,tthe position of Venus is known onl> with a
! <'

._o certain accuracy. Bec_,u,;e of _.his deflect:_en calcul,,tion of

i_: : AIS from Venus mc_y hvve ervor_ e:en exceeding .>.e _)l,znet'_

i" ' radius. _he nain source of this error is _he accuracy

_!_ insufficient fo_-'thi_ i)urpose in me_ surin_] t!:e astronomica_

i ..... u_it(meon :list,nnce fron _::rth to +_ Sun), ..........

_ tile sc:_,le of the _ol::r System.

,o,/

....: A more expect kn-,wled: e of the ._stronomic,:_l unit J._?

z_j

<_ extremely ir:_portant for sir:m.e l'lJ_J_g.

:,. According to tile above _st;ted et for !h,: :;p ,ce v,.'ic!r

" _'._, to re;_ch the pl._net the m,',:;t cx.:ct mo.',surem_nt:_ of e fl_i_ht
q

! ;,"., p;_th :,re,requir_,l_ ,loTl::w _t,Jt ;_i :t sm,_!.l co, "ecti, n of Ike

-_8_ movc_ent _.ur_nc t_,e '?[5;:ht to _l:,uet by _:_c:_5 of v ,:ei'i ,isv],._,

..... _, r$°

i , >, •,_I

,.o _,

} ,. i _ : i
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Q/'_ w'_ controlle(i by t(_lemet_'icsy_:teN_:.

: ,-,ftort}_e sep;._rat_on of AIS oper:,ted the _¢,_::.urinFcent,:_r

'r of _;hesurf,_ce branch, meant for orbit',! :;._,_dtelemetric

' measurements° At czech i_e3:3urin_ center of the cro%;r_.lbr;_nch

_"}_:'_ili are set up ,pe6ial _.adio tr:_n:zmitters .._ndtrance_ve)'_:;,p:arabol&c

,;:', ante_mns with pro_r.ar..'Jed_ 'gu_.,ance sg3teme_.

""; Determin_ti.,n of the actua? orbit _ith with_rc_w_of _la

" ..... from Earth to a dist:_nce of no_'e titan 100 tqougal_d kn% is ¢onJucte4

= _=: by radio facilities _t the center of distant _,_ac;eco_ an':c._._ion

....i)<.?; The s_2e centLr receives _elein:"orm_tiot_.,?nd controls the

= iii. equipment of the inte.,.-planetaryst_ti<:n thr._u_Cboutits flight.

,'i/ii! /he comm::.ndr,.'-_dioline _:uts in _nd cut_ out the -_p-propri_'._te

_-_-v,: equipment of AIS, chan_es tr..'.,.n_nis_;ionrute of telemetric

"°...;;:._ inf,_rr_ation, switches over po',._er_up i_; _our,_'es)etc.

% j

_i• -. Oper'_.ti.>nof _,II the f:_ci!i:ie_on thr _,i:;t,_atbr:ncn of

o_> _IS ___..-hl_'- t is done nccording to .:_.nr.ocli" _ro_r,,:",,.which

-!_i/i' determines !h,:_ar'_ti_u of cc:nunic',_i _,;;&_e;,_ioh) tb,'_r

-_ ' periodicit:_ ,:_n_}workin_ conditi,_ns o$ eiu_._)mont.

o: _'or receptiel, Of r.'_(l_O _Ji{_l:;*l_ : _ l:_?'e"t di::>t',.nce th,:: ut:e

is m:de ef n',r-ow-b:nd !ow-t_of,::e"_,.eei,'"_'c. '2hit,in_olve_, *,ho

n,c:ccg::;ity _or _:ui'fic[enh].$,:ccu_ _'e c.:._Ic_l.: ti,:q_of" reveiwe:i

,,,.! (,,_i!.,t(,_! fre_-!urncy with "n o:;t?_:-, t(,. of i._opllev re'),'-t:,,;).

1_' 0 I_l',ill_::'j][ e"Y[ __,'[I't. f)'eouetlcy .-_i; t.:,r, _),'_,ut 0C '[}e t,',,'r.e';-b :',.!

e ....

O00000]2-TSF] 0
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_" "" f'tlterc; of receivers on 'i,,: ir_,_,r.!-_!,et:,t';y ::t..t;-_t..,., ,t t!,:

,_ ...... ing ten:or e _ prc.dicg_b_e l)of,_l,.:r co' ,,¢f).,r. _rx j.;._;ro.:hsre.l

_;. into received :_nd amitted freq_eney.
',. %

I_ wJti_dr:__we]of inter,_Inn,,t_r Z- _t.uti(;n to diztance. , ne',_urcd

_-' in _..,:ns_,nd hundreds of million_ kin, ,.he power of si_n:,l r,:,a_in C

°° the E_arth ic imeIsniflcant. 'L'hu:;,"_of inst,rcetwith diat-,ncc,
o ';;

,i';: of 70 million km t only 10"22 uatt will f:_!l to one e3u_:,e meter

.... of the earth surface. For reception :,f s'acn low sisals eve.uo,
i ,

with the use of superhich-sen_itivity receivers the :tntennr;s

)J - have to be o! !ar_:_e -<rea.
. ,j

, _ ,_t the st ution of distant spac.- co_:aunic'_tion Center

"o_, " large :_nten_r_s were erected, p,.rmi..t_nc tc receive radio

_o 'i__. sign::Is from sources ,.t =...... 4ig_....o._o.).> t:u_=e from _<_rth.

o_:91. The .:,ntenn.-.could be guided ;:t r.,ny_oi_t of celest_:_i

:_oO. _ sphere with :,_ccuracv upto _ few -:ngul:_r minutes. The _;uidctnce
/,, u

i_' " o

.....>': f;rOgram_; ::,:'eautomatic_!ly in2ut _n_o computers, contr lling

--_ _ '_?._,)

_... All the d',t.:.t:_re tr:_.rsmitted through autom_tic line into

_°"::,,,., coordination center_ ',,,herethe tr_jectorv, me:-'::'°wonts a,'e

' _' processed the movement of ,_,I@is preJicted by me:_.u_ of quick-

:i,," r_.ct".nccomputers :__n:_ !;he :_.ll_(;Itl-ttl _-'.ttid_nce,:_'o,op.',m:-::_e e:;ti_:u:ted.

.... 'he Coerdsnataon ,:enter oul_ervi._e:; all the tJround :aervjccr_

accordlag to _ pl.nhed _Jrogr:_m.

/
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'_nd eo__trol ayz;tem, the 'nia?_ eontrnl, z.yrte-,t f_o'uer aupply ;;o_.irce:,,

" In construction the AIS i_: ,:::_de,i__.Cb,:,::h;,pcel :.];r.:_:,r;:";
r

o°_ body, con_;i t-'[11_;of c;,lirLdrical _;eetio_,wit,, two ,?.ud),l,,to:_.

Inci,!e L e j._ron,:urized!-,odyfitted on ..n inctru_'nez_tbo_rd i._:

£ . ',

....'; t!:e ,irborn, equi._:_1,,:t ,'_nd che,_ice,! b,',;._,,_rJ,;_ klo¢!";. Outr:i,:?,__

......i the body 1._ ax'r_n_cd a ,::rtof the _cientific equipment _enr;_,rs,

., two p_nelo c,f solar b;,tterie_;,shatters of the thermal control

sy_-_em ",nd elements o¢ the oyientation oyster:.

. o

,:' .ttached to one of the solar b,_,tleriespanels ic ::block
o,...,

_ of heat sensors for vari:_.ti,,n;_sve_tiiat_on of oI'tic,_lcoe.:ic._:_,.,,,

0o.: of v,u'iou_ covers dur:nC Ci_(.;);-c,lon:ed ?_-ec,.;ncein the in_er,-

o o
.; planetary srace at ,;i e_,-en_'£:,i_:mce_:_rc_'::the Sun. Noreover,

"°_°" outsi'e the stati,,u_ budv :_re fi:'.!edfour nnten.,:_c.One of thc.ce-

pencil beam '_nte'._::,h,,.3t!:,_;'_,e of a paraboloid u, o_It

two mete_.s in diameter an." enoure conn_eticn witi_ intorpl,)net':ry

st_tion at creat dist',.n_efro_'nthe ¼_rth :_nd tr:_n_mi _i:,n of a

o°.'_ great volu',._eof _:'"_._r:_x:,li.,:,.w'!l.i_ ,__ crt _J_c intcrv:_l.
--?o

f

• h'ive lo_.;-r:_di._hi6n;)_tt,-,rn',:.',i u'-e :;c:_:iC_"- cc :u:_ic'-'.tJ:,n"t

o ',aediundic,t",nce fry:-:'he e3rti?,

................ J... _ .I ._o.._o -.,; - ,j j
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'_ ,,nO nol',r l,atterien) ::re "' _" l¢:|it';_|l 'il_! _OqO !._;': _n di _'¢?;''.'-Or,

;'JC"11-htO_? t|!O il':.l,(!F}?].'_.l¢'t'_I'_]'-:'.;_t'_')_]?"_Y-'_'"'_"hJ.'.;F-i

'C,

:° " 2ho p:,lLol o? tho .qVL:_p hntt_,rj@ ,tthO p::r._boki.: ':_:] vc, d

•6 _

aQt@rlllli_ ,Plop t_) th(: ',_!'Od_'_'LOll Of thv t:;t:,tJo_-; frnn lhe ::,p..e,,

,i". rocket &Fe ,c,,,].dedand open ovt :_:i.a_,di._to!'dnl'_'c'r the _:ei:r-.,,':_i.i,,t.;

8° except, t'_e p.:r::b<_l:c a_enaa° *lie 1:_::1,,::" opt:,: out ,_:_ !:i_,:'

_./. apiroach to Vcnu=.

The conr_tructi,_ of t:,c'ct t_.?:: cl_a:'. :5 ,'::-_inL,n_ulcr uith.!n
, f

the i::resauriz<5 body o; th,., :" _". n,_zq_ '?.:; .,'r :;:ore o r _boat ",Or,.., .,,.,,_,.

,., of _orcury throughout it.':71igh_.

.... -? n:mt ors of .:_,:. therm:,lco::t:'ol::y_ o_:, ?i: ,:_ o_

c,'li::_:'ic:O-c,,.,cti_.:_op,':n.,,4 :;::_._t)?j" ro;::t.i.:L ,:.:'.,,:,LL_ n

-_ .... :_-2f :cc _ co:-:-9;3_,0;:4,:z:i_;__[, ::.cPc..._-,:.,:_:..,:ocPr...:__:: :::,:.'c:aO_/_

/
': of ,-r..._e:n,::_:_,.,.4 dl,.r'rl,o opc._;'_ ,,;_of ::irl:_orn,.....aip_-nt.

% ; "h_ :._fo._.......,:,nd ventJl::'_ors in i<_e '_.,.' ?,lj :_ c_,ntrol]_d

_ :-,ve ....of :;.n,?e;?en:enL. :r:sel'ue Fro :r.:::;:i:_'devi(;,. _,d._, e

• ,. _.t ,_'O.LV :tc ovcrhe, ::_-,._,c_,_,-_co!_,';_- :?husthe :'.ro_l'"a,"- " 'l:
,7 # "

" 0_" ,rov4d:'r,C r,o:':;:lto":Fcr _k_:"-',.'.orq: t.;.:rx for !;'.c_i:'b(:,:':-_:C:::i:t:_,':,'.

% 4 :-;"_ " t:'irow_:,,ut t:,r:u::o!., l:::,t vt.:. Yr:?m the c':rti: t':.',_(.;nur:,

1:0 r_i.1_.iionhn, i._-. :_.:_h .....,:'r ;: <:.r,:,::,,_,inf r_'ol":rr"._:"_;.r.LJor,

_' :_V '.,_GP'2 _::,_'1 :.,:l= COe
• o

.6 .hr t_o r.'_?¢.i '- n "'_,."...... ;_' "

u

'5
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oriented on the aunt ::rovi,lefor continuou_ rechargin_ of chomical

_ current sources throughout the flight path of AIg, en_urin_ power
t

_', supply of all the _irborne _y_ztemn -nd equipment.

_, i" The radio set of AIS implementa the followings

. =' - parameter measurinN of the station*8 movement in
!

reiation to earth.

., - transmission to earth of the res,lt8 of measurementsg

o_i'"2 conducted onboard by scientific instruments;i'

O'o:: - transmission to earth of information on performance

_'-,i:' of airborne equipment, pre_suro and temperature within the

object and on its body!

• - reception from mrth of radio-command for the

o.: control of airborne equipment operation on board the station.

o"" Operation control of the airborne equipment of the station

_' is done by transmission of commands on radio line from the
,!

,_i groun_ centers, as wel_ as by the individual airborne proEraming

: devices.

: The orientation system of AIg reGolve_ during the flight

'_' the following problems:

o - elimination of apontaneous rotation of the station,

o: obtaine_ durinE separation from space rocket, which took off

-_ _. from the heavy artificial earth satellite;

• - search for the sun from any position of the stat.on
4

°_°, and orientation of solar batteries on the sun durin_ the whole

'_' flight period;

v.i

: - orientation in the vicinity of Venue of the parabolic

O0000012'TSF14
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i.. antenn-_ tow;,rd the _.]_h foI' oht._:[_Jl_ l:.;t]hcr P_,l.(, of r.rs, nnmisni,,n

' o '°

rp_cI_e', of lile seiel, l:ifJ.c Jl_,..z,,r.ti3n _,nd ,l',tr, on pcr!o'tm_,,.nc: of oi ....

_.i" ' o,i,._ipmentto earth.

4
'i " 2he AIS car_'iec a ¢omp_ez of _cientific instruments for

_I_ physical mo;,m,rinc o_i t!lepr_th ,,,,rth-v<,nun.

At present the me:,zurementn are be i,q" '¢ol_d_c_@_z:

'i 'Jn:_trm,ents, desicner _,Pot np,,ce z',:searchfar from _)l:,n,::Ls.
°_ ,_ V _'

- _ .... These include _nstru:,ien%,_fer me'_.s;.trinc:

- cosmic rays;

' - m'._cncticfields it. te ran,,e _rom _,'.__m._n_ngle _;_mm_s

_°,_ to _everal sco£es _J ............;
,;

:o, ' - charged p',rtic!es of interplnnet;,rv gins and corpuscul,_r
9 i!'

_"'°: beamS" of the sun;

%'

_: - 'or rccordin_ micro_c_:cr_:°
-[,

7 The ,,IS cayz'ies .,:_pen_ant wit:, the st:_te emblem of theo

' _:i Union of Soviet .5oci:_li;::tJepu!)l_cr.. 2he oonnnn_ is a model

of earth, hc_ow c<_hc,ro in eonc._ructJon 70 _ _.n di._eter oftit_nius alloy. On the ou side of the _;phere is a picture

°o_' o_ the countcr'._of contir_entc. Th(,_leas "nd oce::ns a__'cof
_° _ '.

,:!,;_ #ale bh_._,color, -he continents - L'olden - yellow.

:; ..... " ile_.,[.,± the spherical pc_'nu;_t1_ a _:omori:_lmed<,i ',_iLh

• ' the st:._!.ue::_blcmof _._... On the o_,er ::_,_,,nf t_,c m(:d".lin

" the cen cr ;i.:_ ._ ch:z't of '_ ""

Vcntt,;_ JaTkh _{nJ [inr:',_ ."nd _].o_.,_ t ,]:,, _}_] ,. il_.ocrip_,:.ion - '".;l_:io);
2, '

-- 4 c'_K "1 I_.- of Joviot 5oci_li_;t __{eptO)Iics -, ,_,.

< ,,_' ':0 i ' ° _ ' °° ° ° _ .... '-'" "'

00000012-TSG01
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The reciprocal position of the plunets corresponds to the

i moment of AIS approach to the venu_ planet.

i

, The spherical pennant i_ nlaced into a special protective

; cover, the outside of which is formed by pentwgon elements

of stainless steel with the state em._lem of USSR and inscr-
!

iption "Earth Venus 1961."

The launchin S of the autoi,,aticinterplanetary station

., ' toward the planet venus opens out to science extensive

prospects of direct study of the outer space and the planets

of the solar systeme

/

The first interplanetary path has been paved.

,i

, "Pravda", 26th February 1961.

i, TASS COMMUNIQUE ON Tile LAUNCHED OF AUTOMATIC STATION "MARS-I"J
,L

i In ac:.ordance with the program for research of space and

ii planets of t:e solar system, a Mars shot was accomplished in

°: the Soviet Union on the 1st of November 1962.

! This type of shot was implemented for the first time.

: The last sta_e of perfected carrier-rocket h:_s placed

" into interim orbit a hfavy artificial earth satellite and the

o_ Mars shot was accomplished from aboard this satellite.

-':'. The space rocket carries automatic interplanetary station

YMars-le'_ weighing 893.5 kg. The flight of automatic station too

.. planet Mars will last over seven months.

The main problems in the launching of automatic :_tr,tion

_" "Mars-1" are the following:

o

o oo o...... Q"t _ ' "0 °" :° :..... _, ....... ' _' i °_' _t_ _, °

,.o , ,, _ ..... ooo j .... _ ...... m _LL.___

:<:_... _......." ._ i'_ ° o o _ ......... _°_._L_.....,._:......... ° , L,:.._r ,

00000012"-TSG02
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- prolonged opace research during the flight to planet Mars;

- establishment of interplanetary 8pace communication;

- shots of planet Naru with subsequent transmio_ion_ of

,;" pictures, taken of the Mars surface _o earth radio-channels.

Tb_ cut-in of telemetric, messuring and scientific equipment

is automatic in accordance with the flight program and on radio-

commands from earth.

" The tracking of the automatic station) pnrameters determinat-

,: ion of its path, reception on earth of scientific information
x[

are done by the special measuring set up and by the center

. of distant space communications.
/

/i

'" Preliminary results of measuring data processing at

coordination center show, that the automatic station "Mars-l"

;_y moves along the calculated trajectory. On the 2nd of November

i at 10 hrs Moscow time the station will be 237 thousand km from

-- " the earth above a point on the earth surface with coordinates

_ 37°W and 43°N.

2

_ The whole equipment aboard the automatic station"Mars-1"

operates normally.

The launching of the automatic interplanetary station "Mars-l"

o _ is another step in space research and the study of solar system

,_ planets.

o"

00000012-TSG03
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: rl_:xure ,t,. Dia:gr_- of the s_ _,Lt_n o c_r:on"e".e:,t.

,_ I- correct hi: pro :ulsien syste1_;

,>: 2- orl_it_l comD_rt_":ot_t;

. 3- omni(iirection_! .'.._te,':n_;

_ "_-bailoo_of orie;,t:_ti-,n :_ystem;
: _- pencil be_;:: _nte.:na;

_-_: ;:- s_eC troreflexome ter ;

_" 7- i)r_ci:e _tella_r _nd :;ol_r ori-n _t:!on :;-.-L::;or;

; o- '.,,cneto;neter s_ike;

": 9- o;nnidirectio]l_! ent_sa;

•.. 10- ra,_j_t,>rz o_."teherr:u,! co:itrol ::_s_en,,
° 11- Ic',,-radi._tio_ _ntenn_;

: 1::- com't;,nt 6olo:r oriel =,_,lJL,I_ oel?sOro

I,

&
Lt

/7 .... _,o o o ., o
" ° r=' J' 9 ' " ' " O ' ° ....' '(_ : '-' % #" - _'_ ' o ' '

,_ o _ , o ., ' ' _ ° .,.... '_" _ e C, ., ; o ,, °, , ,,
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2!le fli_'!ii;:;01' _:p._c_ Ve ic'!m:_ Lo i.,ii._+.,._-7_+_ _.;,¢;_,:,I.::,_-,':F:'t_r,

: + .,

+ . Of ]+Z,'ll_C4+'l[._r lletl _robl@:,lf; t .q4eL ,q,q iil+:+/'t <,li +r,{o i+'ht

pu_. of a .4,t, eg v_icle of c,,tt+;5,!er_ _ v_ei::!;t, cottst_i_ctit n

' . , ° , +, ++. " bl 2" fo? a ioI+++ ++_'++. ,. Of ++n+,i p: ++n t c+oalle Of ei,ei'+t'nc': .... L3._+ ' .+.+

+ +;;. _II r;_):.+te.,++_ti,t_]if'h_t:l+ ;++_+_++ePL"]_<'-CO: + •11:]e:+i+!C+_ mt + _;Tt.+vC+

i :'4:

i,.,++u..... of te;F; ...., ,,' hun,lreci._ of mL!!ic:n kin, f,+,.r'ecr+i_:t" +,r:d test nC

'++"":. multist_'e c_+'" .jer-rocket_ w(,? iu!- out of 1_ p+,'i:ici!'le.q

; t?
&+. for p1+,cin,+_s_,+ce v+',icles +nto izt:er?la,netnrvo pc,t!'._E_, 5uildi.,i_
,e,

of _dio _:,d scientific ei4il,;;m;,t, c:_:duct'n{': e;.:t_:.r:ive
i,

;i" ex+eri_Tontnl ':torSi in c;,;diti.'n:::_.qlmi].._ to ti.o::e of r;!_&ce.

i [ 3cient_ fie Sp_t+'e qe.';e_rch
o

i _o v',

{ ' �h�Atprmsent 4_e to the Iz.u.hci:!h, o-' &rtifJciol e+_l't):i

_

i .....:" +,ateL++ifes _a; +p,'-,ce "%C]:e,_rS 4 t O_3 beet++ ;'4,::Pal, ",,+i+.t ,.e

_7:°:
i%'... >,,gne_ic field of _+,z'th h;__s o:; t_:e vhysic_l ++u+cp+rtie; - of

_:rc_;atetcre_tl-Jal _>_ce. ;t x,aS fOuntJ._ i?l__+tth_ .;+_th is

surroun,_ed by ._e_recal r++di_t_,:>n _.,eit_;+ c.-_ .::::t ,*,+- c,f z,_rt:i, cT++r:
+ .

t: c2+'/t_,I'edb+3."its ru+tlne.ic "iei,_. I + p.;,:+ tag e I'_ - -

J: " the reflect of t e eurt:_''J r-_c,_n+'t'c fie:.C ext-n :: t.. .e::' o++

earth +-+,idii. 'b-s ,li.+++,cov-rv,ic + t+l'Sl++c+;+i++, :̀+w t'_,ctin +h.

stud[¢ of ti+e planet, o_ :_,_l.,l' ::yc'e:: `, .++';'_ _' " : +at" ;:e+_"roundLnt _

+" t.i_e'a. Act_lally_ + "_m F!W:::.<:, 1- !;+.':.+'rti*,q of : .e ;*;:are z:. ti,,
,i

° vicinity O_ C+,].er't_a!. hodim:: wit'!: _,o'l_tic ;i_'c;, : :+_ lu

' " " c_l_3 x+.k t_orim" tot h,>V :+,";++,++ +:,+_:

'_"............,_ °+ -................................. . ...:: +......................._ f.........................._ ., /::_, _............ i o_ ° . !'
,+ + ° _ .e' , f o ° )'0 ....... _ +.. _.... . ,,, o_....0 " : ;o u 3_i* __ ,,.... ,, + ,, + _ , '+,- ,, o

. , _'+ + _;+, 0 + + + / >._ . _ . _+' . + m _ ,s :: ++"-.... ' ',, +:+. +_ ,i'/+m_'_41_

++ o+,_ 0+ "++ /+. _° ..0+ .+ +'+°++..... + .....+.. o.-:+;++: '+ oj:_.+..... -_ +' +..' ,J+ o+

" +.++ +: + + ++ _ 'iP + ++ " :, o++ ,, ° +++:..+_.,_° . "+ ',+_'o0t_ a _ :s+,, e , o ,+P + 0]!
;' ' 4 , +' " o + :' " : , ° %' ' & +1
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field. Moreover, in the outer space for from cel_st_nl bod.les,

may exist magnetic fields of various types due to m_gnetism

" of the sun, stars and flux of charge_ paticles, com_pg from
0:

,' the sun.

Elucidation of the existence of cosmic bodies magnetic

fields have direct relationship _o solv'ing the origin :,nd

, nature of the constant matnetic field of earth. In spite of

_. the efforts of many outstanding physicists, astrophysicists

° and geophysicists, the origin of the earth's magnetism upto

• now coul,J not be expla£ned. Ther_ are many hypotehses, but

":i[

: not one of them is generally recognizede If we proceed from

.°" the theory, explaining the earth's magnetism By electric currents

supposedly flowing inside the metallic fluid earth core_ it is

,' possible to fix the intensity of magnetic field on ot_er planets,o',

,: for instance, on Mars and Venus.

_" It is possible, that both the planets do have magnetic field,

,. weaker than the earth. The knowledge of the magnetism of other
" i

planets taking into account their physical state will assist

' in makin_ _ selection between the existing numerous theories.

'_ It is also important in another respect. Knowing that one
o .

° ,"" cr another planet has a magnetic field_ we can as:_ert that
:9

there are phenomena existing on t,:is planet, which could

:_ xl not have been on earth, if the field did not exist. In particul_r

" if Mars has a magnetic field, then it i_ surroun,_ed, _urt aO

the e_rth_ by a r:idiation belt. Besides thp fact itself of

magnetic field existnnce on the pl_net, it is important _@

know what is its intensity _.:_dnow th_ m,._n_tic poles are

arranged in re6_ect or t_e pl:,.net's rot_ti n _ixis,

.............. _ ......... : ................ :_ .............. _ l,_ '_ ' _c.,_,_.._ _ a:_: _:::c_:_t_ : ......... .......
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i I._.,,gnet_c:'i:,l'_:;_ci:;t!__:" _: ,.);_::_r,:._,_,)l', :::.,,_:e,_._"_c£

! ,-:lno the iJroi_c,i,i_t_+n of eocmie ¢_,,y_, _r.r, tr'_f iq- _-:it'_:;, _i,,f,

r_r:im_ry(nc.t .',!i_;:torted b_ ti_e -_,'L _t',o,<:i,l-_l_,) co._, ie r_jr:
i

! ,,_",_ 1,_t±_u!e che_.r n C of cc_u:_i,; r_'_:;_ ::e,c+r=,r,:,._ L!-i:- I_:u_ o!" u,,_:ieh

_,i,,i :'.'.c not yet /'-_,;!ly ':_.:;ed. Mo.;': ,r:h._,iy : "; c_.ci"i.,t i._
; .' m_._ne!.ic :'ield:.'.) whir;: _re car_i@d ,w_,_ by co_Du_cul,r -:t:'_;:

: o'" t}te _un. it _'.',_",<,'::"ble)_:_owever) tne.t 8:,I,-...... role i_ _it_

:!' plov_i ..,I_o b3 "he co_.,._tont?.ye::.;c..t]:_C ,,_,_.'n_tic fi*.!d of th

"i _.3 scl.,r swzte_; in any ¢o_e it i:-:im_,o:'ta:,t to el;< _"e d_,ctar.ce

fro_:, _;,e _un, _,t t,';:ic_ occurc the _i_e_:l'i:l_of eosuic r_v,_! } yl .... , _ .

o[.

Y'.. It cc; !," be e:.:):,ecteJ,, _h_.t _ntencit_ of co.,J._ic r_ys

;_,,,, doe:. not rem_.i,'_ inw_ri-_,le_, wit_: -L. e cD ).., _.,,,,. .",'_,_t-,nee ."r_)fi
o_

io:-'::' ,::,e sun. ,irk ,,,it!,dr. wt fr :, ' e _:,.,n ,:._'_. :ini,,'_ ener:.q

_ )'",y_ nho,_l ,iro;>) .,_.: ' .. . _,:.cord:_bleOf CO;_;Y_.C .... . . !,e T','_''' <_,' _:_

.a :a:tic!e_ inore;. :;e _

o ,:. ,_e[-,_ndenr:e 0 [ CC':;mi C ', ''i_ [_ _._, (:._,._:i tv on -_e Ci.t-..ce t,- t'_e

-" ceJ::_i¢ r_iati_,_., i _ "..e ".he rin)" o!" co._<')i_]'._,_: i:-o e:'_': ",

%

! q

o o" -

i ....(

: . " ' 'o. ':o:_%.. ;'.. o _ ' v " o -_. . • o .° I :, _, ,, _o_ .,,,. .... ......., . ..... o oo ))....... i/° ° .
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i•

the earth vlith velocity in relntion to _he _un of not I_;_ thc_n

33-54 km p,_r second, i.e. overt.,,_ing th<: earth in its oridu_l

movement by }-g l,m per second, m'_y move in orbit Poach,,_, the

Mars. ,_p,,cevehicles, which c,_mc out fr,m the attraction

: _phere with velocity 26-27 km per sr;cond, i.e. ]at:w.in<from

the earth by 3-b km i_er second witi fly in oriit, le,_! nz

":_ to venus. In the c_ae, if with exit from the sphere of earth

attraction the space vehicle begins to overtake the earth at

veloc2ty, exceeding the minimum required, it will reach the

°°': Mars orbit even by shorter way, than _t mini auravelocity.

_(_ii llowever, .'.hisr,_quires high consumption of the. rocket's fuel.

And this will cause the need either for reduciny, the admissible

_i_:i,I wei_ht of the space vehicle, or will make the flit_ht _enerally

o_ impo._sible. Orbit, in which it is possible to re,_cb M_rs

with the least consu,_pti_n of the rocket's f_el, is hnown
)

_i_i; _s energetica!ly opti_:_um.In the choice Of the orbit, close to o_timum, _h,_estimate

s:_,_uldbe mr_de also of a number of factorc, _uch _s the inclinat-o

/.. ion ofthr orbital pl:_e of liars to orbital l.;,e of the earth,

_: conditions of radio cour._unic'_tionwith. the st:,t_on, the most

Ji: convenient pnssai:e of the stati ,n in the v,;cinity of pl:_net

for scientific research, etc. _'or the _li,':_tto Mars it

. w._s necesm_ry to select the time, when the positi_,n 02 c___rth

_._, '_t the mom,__% of the rocV.et_s t:d-;eoCf ;_n_ Of |:.urS_t the

_' ': moment of _.}'_stati_n_s flicht tow_rd it coincllcd re_}_,ective!j

_ii_'• wit}-.,the _3turt :,nl end oi' o!_ti_uu orbit. 2h_._cby _re deterr_in,,d

o .

,. the beet dates of the rocket'sth_: _ff to H:_ra.

,J

O00000]2-TSG] 0
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• Launching prior to _nd nftnr thic, t-_o involv, n high

: con_,umr_tion of fuel.

! ,. i '2he optimum dr_ten for th,.: flight to Harl_ follow c:,ch

_, oth,:,r ap roximt_tely after 25 mont,h_]. ]n 196;'_ thi_ pori,,d n:,_
•;<

: :L' fallen ",'-o end of _ctober - beginn_ nv: of l;ow,: Oer.

i i

!-,_ii!' This therefore, ex},l_,in_, that prccinel_: on tile 1st

of Lovember the bl,'.':t-o,f w°_J ,_q_,ment,::1 of the high-po':er

,_:-':, multista,-e carrier-rocket_ ;Jbo:,rl w,_ich w:_s the con rolable

i space rocket with automatic interplanetary station. The

carrier-rocket moved with high precision alon C the prescribed

_,, trajectory. 4hen the flig;ht velocity reached the orbital

_'_ :i velocity there _as se]_aration from the roci_et of the satelLite_

....... which carried space rocket with the _,utom'_tic station. The

takeoff of the sp_ce rocket from the satellite took place
-:,i"

at prescr bed point of the orbit. Wi_en the fligi:t velocity

" _ of %his rocket exceeded that of set ! ite b2 _!,out 4 km pet-
:,[

second, nnd the rocket exited into prescr:bed point of the

i [

! i" outer space_ its motor was switched off. _t t is morn,mr the

: _i st,:_ti,,nseparated from t:e rocket arid its free flight began on

_,. the path to planet Ears.
i i[.

i ob

' The earth's attraction retrr:ted the station'_ fli,'_,to, .

_:'_. With exit from the snhere of earth attractir, n at _ distance

-[ of a out one million km the ztation was withdr_w!ng from

, the e_,rth at velocity of _.n4 km per _ec nl.

_nergy c,n:c:u,.pt,un "or _a_,_rti n of rochct _nto _n c:rpl.:_net_ry

:" ori,_t depe'ad:J .'_Isoon the <e_!,:r:_phic,_l }>ositl._,_of %}._t._he off point

i: _ ¢ o,, , o '_ ¢,....
o,,
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_.'- Figure 7. Flight of the Soviet interplanetary
"_ station "Mars-l".

2

1- non-optimum in energy orbit;
2- Venus orbit;

_o 3- Earth orbit;
4- orbit of artificial planet, no re,aching M_}rs;

_ * 5- Mars orbot

'_he new principle of launching the space rocket from the

orbit of artificial earth sate life enabled to select for

take-off from the interim orbit and optimum point. This made

, it po:;sible to redtlce dem,mds on the energetics of the space

: rocket engines _,nd to increase conoi(!erably the weic,ht of the

stution.

_ 11

g _ ..... •

_. *' o f .)= . ,,.

,j
_ _;_ ' ' , ° ,' _, 11 r_" _ _"_ " ,_ -" _I'
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_imllar _y_tem of placing n.aee v_hicle_ for the f!i_'_ht

to solar ny_tem planets wan _nt_d in 1961 w r,n a rnn.!_t of which

on the 12th of Pobru_ry 1961 a _oviet _lutomatic interp!r_getc_ry

.... oration wao launched oR the path to vonu_. Thlo requlro_ a

: high-powor multi_tnge c_rrior-rockot wit_ h_gh-preci__i,_n control

eye, tom not only in propuloion branch of the flight, but oven

durin[: the orbiting of earth by t!m _atellite_ aboard which

w,_s the npoce rocket with the automatic st_-_tion,
_o

; The mo_t difficult part in the working: out of thi_J syvtem

_: for insertion is the starting of the _pace rocket en_:ine6 a_

exactly determined time in conditions of welghtles_nesv, stabiliz-'

°_°; ation and orientati,_n of rocket dur/nc, operataon of it_ enEineo

All ti,is required resolutionfor _he first time of numerous and

difficult nroblems, many of which could be resolved on esrth

_i. only theoretically. The corrections of these scientific

o. ! assumption was checked directly durin_ the flight_ to venus

and Mars.

In spite of certain technical difficulties, the adopted system

,_,_: of plac[n_ automntic st_tions into interplanetary paths provides

:_?: considerable enerNy Eain in the launchin_ of spece vehicles of

considerable weight.
u .

._._, Let's analy_e the movement of the station after separation

;' from tilespgco rocket, Initla;.!y it t_kes place under the e_ect

: of attraction forces of earth, sun and the pl_nets° M,.:'eover

upto distances of about one mil_iOn km t e predominant force

_ is the attractiot,' of the earth. Hence the flic,ht of the stotl_n it_

000000]2-TSG] 3
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The simultaneous po_iticno of th_ utation, o_rth and _.h_r_

; are joined by the straight lines. If the movement of the

i: station and |4ars is analy_ed in the plane of the earth orbit,

its flight would have proceeded in the followins way. Initially
f+

=i

' the station's velocity in relation to the sun exceeds the

._°_ velocity of earth and is similar to it in direction. _herefore

it overtakes the earth in the motion around the sun+ simultaneously

_ recedin_ from it. Therewith in accordance with laws of celestial

_°+--:.+_, mechanics the velocity of the station will decrease. Therefore,

•- the earth will come up witht and then overtake the station in

+ '+ its orbital flight around the sun. At the end of 1962 - beginning
o

;-, of 1963 the earth will be between the station and the sun, i.e.

there will occur the so called opposition of the station with
;i

'_': the sun. At this time the angle between directions from the

...._ stat_Ol3 to earth and to the sun will become minimum - about

....+" 15 de_rees. At the moment of approach to Mars the station,_,_+_...+++

• will be at a distance from earth of 2+7 million ks.

_'_++ But if we analyze the movement of _he station from earth

'+;_ in celesti&l sphere aF_inst the background of m+tionless stars,

I';_ ;i it can he s_+en, that it is irregular: ini,$ially faster, and

++'"I!+.+" then slower, The slowin_ down is explained by the fact, that

+t+-_i- the movement of the station in ,'elaticn to earth after launching

is almost radial. For some days after the take off thestation

,was.within the constellation Lynx. TheT, it pas-Jed into

_' o0,

,, ,,i:: I'

.... [+ / 5
+i,
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con_Lellation Capella. Here the direction of its visible movement

h s oha_nged. Later on it int_rsects constellations Gemini _nd

2 Castor and in the constellation Leo will approach Mars.

For the interplanetary station to pass close enough to the

surface of _ars t an extremely high accuracy should be provided

in placing the space rocket onto calculated trajectory, Thus,

° _ errors in _elocity of space rocket only of 30 cm per second

_ or errors in direction of velocity of one angular m_nute will

result in increasing distance of trajectory from _rs by

20 thousand km.

Estimate of the station's movement from trajectory

_7o mensurements data shows, that it will pass at a _ietance
o

_ of 19_ thousand km from Mars. This proves the high accuracy

of the station'6 _nsertion into prescribed trajectory. To

ensure the flight of the station at a closer distance from

Mars requires correction of i_e trajectory.

Arrangement of the Station "Mare-l"
o .

o. The automatic interplanetary st_tion "Mars-l" represents
o

, two pressurized compartments: orbital and planetary. The

orbital compartment contains equipment for the station*s

• operation on the flight to _ars, p!anet,_ry- scientific

instruments, oper_tin_ at t e planet, On the orbital compartment

: is the correcting propulsion syete,,_, panels of solar batteries,

,° i
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_emispherical radiators of the th,_rmal control syutem and antennas,

i'
Maximum diIensions of the st_tion - 3300 mm in length 1100 mm

in _lametsr of orbital compartment and _O00 mm in width9 taking
q_

into account the solar batteries and radiators,

Weight of the station - 893.5 kg.

On the initial brnach of the carrier-rocket flight the

'" station is covered with a radome_thrown off after the exit

: from the dense atmospheric layers. To place the station under

;, ,: the radome, the solar batteries_ radiators and antennas are

. ,°

- folded. After the stationI_, separation from the last stage

.... all the elements open out and take up working position.

• ,," The station is equipped with radio-technical devices_
o!

; orientation and trajectory correctior_ system_ _ources of power

_, supply. The rajectory measurements and tr_msmission of tele-

'_ metric in,rot.marion to earth are done by means of the station's

radio-systems. Operation of the airborne equipment is controlled

• f" automatlcallYiaswell as by co:_mands by r_dlo-llnes from the
i'

_i ground centers.

The orientation system is meant for stabilizing the station

° after its separation from the space rocket, It also provided

°" for const_nt direction of the solar batteries on the sun

o throughout the flight_ prescribed position o£ the station prior

to cut-in o£ correcting engine. Optical sensors are used £or

000000"13-TSA04
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';'_: the _rient_tion of the _t_tio,_, directed on *,he sun,

_ prescribed star and pl_netso

,:' The thl_m_conditions of the station are determined by the
o

operation of the_lai control system. Each semispheric_l

, radiator is divided into two parts 0 in which there are various

external covers, heated by the sun to various temperatures.

i: Inside the pressurized com_tments of the station are heat-
0.

; exchangers, into which depending on the stationts temperature

_ :: _ fluid is pumped from the cold and hot parts of the semispherlcal

?::i. radiators.

The station carries instruments for the scientific research
o •

o photo-television camer_ for taking shots of the Mars surface;

:°o' spectro-reflexometer for detectin E organic covers on the surface

_,_ Of the planet; spectrograph to s_udy the absorption band_ of
0

ozone in the atmosphere of Mars; magnetometer for detecting

magnetic field of Mars and measurinz of magnetic fields in the

outer space, gas-discharge and scintillation counters for

" defining radiation belts of Mars and the study of the spectrum

°°:, of cosmic rays; counters for nuclear component study of cosmic

o'. radiation; radio-telescop_ for the study of cosmic r_dio-e_ission

_ in wavelengths b_nd I_0 _nd I_00 meters; special sensors(traps)
o

_' for recordin_ low-energy p_oton8 _nd electrons, _nd _18o of

_" positive ions concentration in the vicinity of Mars and in the

o o outer space pickup_ for _.ecording micrometers.

• " ;_:" / _J II I I II "il I r ii iiii i ii • i ili i ii _ _"
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o' Telemetric inform_ti,,nt r_ceived from aboa_',_the automatic

station during radio-communication session-, confirmed t that

the orientation system of solar batteries operated normally,

_, providing r_charg_ng for the station's buffer bntteries. The

intensity of charging current is close to calculated one. Gas

pressure inside the station is steadly maintained at about 850 mm
_o

° ' of _ercuryo The me_surements indicate, that normal temperature

•_ inside the station during the space flight became fixed within
J....

,_ 20-30°Ct temperature of construction elements confirmed the

" % correctness of heat calculationsandlabor_tory experiments,

o conducted prior to flights

_ The c._mmunication sessions h_ve shown, that the station

i! is easily controlled on commands from earth. Passage of commands

_i aboard the statio_ and their implementation are efficient.

Airborne Radio-s2stem _nd Ground Me_surin_ Complex

_stabllshment of reliable radio-cmzunication between

__o _: the station "Mars-q" :_nd earth at distance upte hundreds

o_' million km of space with limited electric po_er aboard is

a significant technical achievement. In these con,_itions

• radio-telemetric systems should automatically form _nd transmit

! to earth without distortion code _i_nals_ eontainin_ information

• on behavior of constructi._n an,_ mechanism of the st_,tion (temperature,

pressure, hermetization, solar b:_tteris current, etc.), _ well

:,s information of scientific me_ure_cnts. The comm,,nd r_dio-

line has the ta_k _ receive elbarl_ _nd fa,,ltleo_;ly the scores
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of co+_mands f+.,d fro_ t_e earth, to decode them r_utomatically,

++"+ so that o_Je or another of airborne devices cmuld be cut-in

; conlec,_tive_y. The trajectory-measuring system of the station

; in orbit, receiving inquiry signal from the ground centers
// +,

and tr_nsmittin_ the answering radio-signal, must make it
i+

possible for the ground centers to mer_nure distance to the

"_,'_, station, its velocity and angul_r coordinntes (direction).
_Z/

+

:+ The station carries three radio-system,s, operating on
+

waves in meter (1.6 m), decimeter (32 cm) and centimeter?

j + ,

_5 and 8 cm) b nds. For transmissio_ of telemetric information

- there are seeeral comu:utators aboa d the station, which during

i rndio-co_unication with earth cut-ln by t_;rn to transmitter,+_J ++

scientific equipment :,nd pickups, recording the st_te of the

station, fhe memory units fix the reading of scientific

+ instruments, oper_ting in the interval between the sessions,

2%,°'

++_+_ and trausmit the inforn_ation to the earth during the radio-
+ o+_ +

+ sessions.

+++i Radio-set of the meter wave band besides the transmission

+ of telemetric information on the state of the station, serve_

_. .iso for maintaining communication with earth in the c_se of

_" anomalous per_'ormance of orientation system,

At the initial branch of the station's flight to Mars the
o

ground r_dio-t+,chnim_l f:_cilittes _t centers of near-earth

branch c:_me into action. They couducted two-way radio-communication

_. with AI_, carried out me_-_ure:ncnts of its r:_dial velocity _nd <li_t_u_ce

!'+
• " "i " ........ --,,n,.... , iI , , , rut, ;:,"":i;:lTl,:[:/I / 7"'+,nfll rllUUU ...............
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_. and received telemetric inform_ tien, charocterizing per£orm_ace

of all it_ _y_tems and units, nnd Inform_tion from r_cic,ntific

instruments abo_rd.

/

_ The _elemetric information i_ fed automatic_lly _:_losl/_the

o • communication line_; into coordination center, _-:here or, quick-

: acting computers it is processed and analysed, the trajectory

° oo_, of the station's fli,,:htis determined.
0 °

_,, For trajectory measurements the use was made also of the

_' powerful telescope at the Crimean astrophysical observatory.
_

:' By means of this telescope night shots were made of the space

rocke" and AIS against the background of the starry sky.

?o
J

The results of radio-technical and optical trajectory

° measurements enable to calculate exactly the flight oath
&

: parameters of the A]S and data of target destination foro

antenna stems at the center of distant space communication.
o

70 o'°_'

- _"_ Operation of the St_'.tionin Fli_ht durin_ the Past Period

,, Communication sessions with the station were both automatic

:' and on commands from earth. Cperation prod:ram of airborne systems

; provides for _utomatic sessions at intervals of two, five and fifteen

•:. days. Selection of interval between the session is carried

out on command radio-line from the e'_rth. Intervals between

the sessions _re necessary, firstly so, that tile solar batteryo

@% ,

: could charge the cher_ical buffer battery, the energy of which is

consu_ed during the sessions, secondly, so that the radio-_ession

,/
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"_" i_ nt the moment of the bent Pldio--vinihility of the _t:_tion
s

which iD Pepo_tod d_ily_ due to the o_rthlo rotation about

its axis,

Till the 1}th of December of this year the station operated

in ¢onditi_,ns of regular two-d_y sessions, and at present .t

.... ; flve-days inte_alse _very se6sion begins with recepti6n.

"_oO_ of telemetric information, containin E results _f scientific

_ determinations and data on the state of the station, measurements

• of its velocity _ind distance. Thereafter on comm_nds from
_o

earth memory unit is cut-in for reproduction of the earlier
• i

; obtained information. The session is terminated by reception
!

of tel_3etric information on the state of the station at the

e.d of operation. Radlo-sessions_ which were conducted, indicate.

°_ normal performance of all the airborne systems of the station°

°' During th_ month since the take off of the station _7 sessions
. !

: were conducted t over 600 commands transmitted i many hundreds

_ of meters of telemetric tape with information were received°

O_eration control of airborne equipment of the station

_i; _ tkroughout the flight indicates efficient performance of all

"oi the units nnd systems of co_,.nand_nd computing can:ere.

,,' Data were obtained durin_ the radio-sessions with the

_ _,. station on interplanetary medium, radiation -,nd fields in the

" outer space at dist_mce of up to 6-8 millions km from the earth.

In. the vicinity of the e_,rth _',nd in the circum_rrestri_l

00000013-TSA09
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. Jn t!:e no ¢,"Q]od Zeocoron,"_ - pl",_m;_ _he-,,_th of the er_rth,

ber_ms w_r_ rocorded o."' eorpu_c].eD Cem ni_ fro:_ .t]_- Dun.

Thus, on th._ 3Oth of Noverfl_er, ncoording to prelimJn ry

• d_:_ta, ;_, c,:,se was recor:}ed of e cej°,tiona!ly _ilrh-intenoity

beam of soltr corpuscles _iv.h over 8@0 milllo,m partic!e_

per square cm net second. Intens!ty w_s me:,sured of r_diation

°, .;i in the area of the earth's rodiat:ion zones, ;Jnd also background

intensity of cosmic _diation _'ith cr, at withdr:,wl into space.

o • It was found, thnt sirce the flight of the Soviet lunics the

o o

the background intensity of cosmic rad_otion has incre:s_d

7@_. This increment is, apparentlyapDroxi,lately by 50 - °'

° counected with the fact, th:_t observations at the _ ation

_ _ o: are being conducted during a different period of the solar

!'_' activity cycle. Fa_: from the earth variations were recorded

:: of magnetic field _ntensity of about 4 -'12 gammas(gamma is

•,J the me surer_ent unit of magnetic field intensity).

:o. i During the sgation,_s flight in circumterrestrial sp_ce

° repeated impacts were recorded of ruler,meteors. _fter the

_ °° exit of the station to a con,:iderable distance the number

' of impacts sharply decreased, which points to extremely

low density of meteorite substance far frma the earth.
o

• Information, receipted from aboard the _t_ti,_ "M_rs-l",

is being proce_se! _nd will be published in scientific journal';.

i' "Pr_vda", 15th Deco,_ber 1962. ( TASS )
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On the P.nd o5' April 1964 :m _e:'.perif,lent:_ll_u.ch_nc wa_

', c_rrlo_ out in the boviot UnioIt of _ _ulti:_t;kt_e¢ar,'ior-roeket
Q

o with adtomatie station "& ,d-1"with the object of t,_;t_,ng

spoce systems for 4i_tr_r,tinterplunet:_ry flights.

I

%'he l_st sta e of the perfected car:'ier-rocket inserted

into interim orbit a heavy artificial earth sateltite,

°_, thereafter at a preset:bed point space rocket took off from

.... aboard the satellite and after imparting esca,_.evelocity 4_o

'. :: s_at_on "Zond-1" placed it into flight path c!o_e to _._Iculated

one,

,_ ' The cut-in of airborne equipment of the _t,ation"_ond-1"

o"'.' is autcmatic in accord-ance with the flight program, and

on radio-co,_ands, fed from the earth.

" , Several co!,_.1i111nicatio_l sea,ions were conducted with the

station "Zond-l".

Tracking of t_c ._utom;,tic _t: _on _nd p:_._meters determin:_ti,:,n

of its trajectory are being co_,,h_ctedby ,3_peci_l c,,mplex

:,. on the terri%@ry of the Soviet Union.

_ i'he coordin:__tion center i_= })rocc'_s__n!_.the incomir,,ji_for_,ution.
, [

: "_-raw{a", _';rd,_pril 196_.

_o_ _1,;5;_ v,_,L.!-DI,j._', (;i,' ,_ L_-U_IC_I!_.!_;_i" Ai.)'.._'O!_'f_C., 'A,i'JOI. "_Ci:_:-;_''

' In accordnnce with the _.ro_ratl of s_)._ce re_;oarch the

/ ,i
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carrior-r_-_ckot t,_iLT_o.utomr,tlc zt:_tion "Lo_.,d-_"in d:_r_:ctlon

_'t.-_- b,'.t _t,_; o o._" _<: oui_ir, r-rock,_t Dl, ceai into ;t__-,,t,,rir,i

orbit _t heavy _,rtifici,'_lt';_rtho:_tollit,), ti:e_ r,t n c_icul_tc_ l

tinge there w_s _ t:_ke ,_ff from t!_o_ato!iito of opcJco rocket,

ro_,uir,,d for
,i' ; which i.,,_parted_o 'iL_ond-?-'ii _tlc: "_<,locit:!, .

in._ertion into flight path tow._rd t_-e plunot |._ars.

........ , The object of the shot i_ the testing of the stotionis

systems in actual conditions of a "jrolon,i,<_space flight and

,, accumulation of practical experience. _imult_neously

o : scientific research is hemng conducted in the in;;erpl<-,netaryapace.

_'light control of the _;t_tion, par;,meter determinution

of its trajectory and recep_@m of information is bei._,g

° con4ucted by a special eomi_and ::nd mensuring complex,

Co:Imunic:_tion sessio_e: h_:_vebeen condilcte_ t_ith the

" - station '"_,ond-2"i 6uring %#hich data i:ere ,_htained on the _light

, : path of the station <_nd the functioning of airborne systems.

i In accord,ulce with tl_e telemetry d_ta, obtained during the

°'i firrt co_imunication sessions, _i. po,_er _upp_y _bo_rd th_

station is ap_roxim,tely holf of the expected one.

. i'he ,.iovul;icntof thu ot;_tionl eccor_ing to prelimin,_ry

• data, !u along a p_th clo;,e to colcu:_te8 one. At 20 hrs

_ Noscow time on the 3Oth of I|ovember the st_tion wuo lt0 tho,isend km
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£roB the _rth above _ point of earth surf_co with coordinates

1_6009 t l; and 12t)901 N.

-- _ The coordination center lo procensing the incomin_ information.

"Pravda", 2nd December 196_,

PLASMA JETS

: The Goviet automatic station "Zond-2" has added another
k_

_._ illustrious page in the chronicle of space achievements. Forthe first time a successful test was conducted aboard a spnce

o_ vehicle of plasma Jets.

,/.... At a great distance from earth on command from cotrol

o_" center the orientation system was ¢han_ed over to plasma

_o,/). Jets_ which operated in accordance with signals, coming in

, _ from the logical blocks of the orientation system. Six _ets

fitted on the system, maintained for a long time the required
, ,o ,.

_o ; position of the station in respect of the sun. Nov the

, efficient construction of plasma Jet in conditions of space

:o,, is practically proved. Thus for the first time in the world

plasma beEan its operation in space. This is an event of
/ i,

o:. very high significance.

_ But before we speak about this an attempt shouldtapparently t

o_: be made to explain the action princi_le of the plasma _ot.

o

o '.

o

'_ _' -- - -_-"_" " - _ = '_ "-" -_"/ _ _ .........-;_ _" __" " ....... -:'_. .......... :__ ............. ,_i,_ _. a,- ', ,, ,,,, i " •
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nynthc_iq)0 yrnJr ln0OUnteTo x/JLh tier r:i+:_++, _J r;+2_+_t_ne++ ;_<_

_AR,:il+++o++o fi'nquent+ ++++.n yo_ tt,_C]i:hi!ilc. FoP _i+!;;t:',++_:e_tlto

+

it+tPiC;+t+ _t"J,l_:++_OO_" +X¢'++I++++!VOPti:;,++e++_C _,:tilt+::; i.++t ++]::%it;, Of
+

+:m dtmohar+:e. +_ lit:hi bc,_+:zin the dc,_rhen++]h,il] of a cir-c,,g.u

., i._ thrown by ,,_pla:sma co_d_ _uru_"aC between two cr,rL_,t

electrodes. Golden disc of tl,_ sun, li_'_,t_ of el_,oi;_'_¢ v+e ,.6 ,+.o,;:

__ star_ in the night sky. .,';ver_here we _e dec+l:,'+,-_,,it___,,+

3ourtl* stn_e of t,atte_ - pl_:_sma.

Generally pl+:_sma ic :, C_seous ,'_ixture of ne[o_l c'...y
3-'.

°++ chart_ed._2nrticles- electrons, positively cha_-ged pa_tici_-
d. "

-° ions ( atom_t w'.,_ichare devoid of one or several_ electrons)
$ .

and neutral atoms. Plasmn co,!J i_e coAu <_I_:_ '_hoI;

• te;_:,erature_ from thou-;;,nds of _,._e_,rees to }'£u_:_reds of milllions

.... deE_r_es, in hot i)l:'.sm'_the-e ;_re alre'_dy no neutr,:._l::toms.

+ " _¢ithou,jh the i)l'-s':_acont_,ins c_._-+,_d.+,.,.., i%.,_rticlesl it is on the

WigGle eleotric_).Iv neut_al" it h_,_:an ,+_y4nl ;_moun% of pc.drive

:n_d ne6_'_ti',:echnrr,;es.

+ % ..°,-

• £he presct;-e of fr<_(: elecLt'¢_u_; m:+k,s _t ,t r, ,,,_ cu_ +ent

• ', C:,ndttctoP. '!'}[_, it; th+ property _/ ;+_, C<:tl+ be ut]eJ for

•;" eon:_truct_t)n of el(;ctrom:_('n(:ticI:,].:m,+u, jets.
[ " ,

t_9

+°, Zt i:5 _Je!l k]l+'wn I th,,h corir+tletor wit cu.+"ent _t)

: tm_ _c'tic :!_i_I,!be _j+'t:_ tO r_ove in ,:_c,":orc_3"ner _,,: _; I v,_;)
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,, fa.,li!i:_r to_ s:nr_,e the nchool times. '2hi_ is p:ccci:_ely

the princiT)le, on which op,_rr_te all electric motors. If the

pl'_sn]a is pl:_ce_ into magnetic field and current is p.3$sed

• thr,_ugh, the froce will be6in to be applied and it will be
Q

...." accelero_. The flow into space of tills acceletated to
J

high velocity plasma _._illbuild up exhaust _h1_st@.,

° _' This is one of %JQepossible types of plasma Jets.

..../.. In other schemes the use is made of high-temperature

_° plasma. I[igh-po_:er electric arcs give co_,siderably higher

: temoerntures, than any chemical reaction. If "power gas"

: _ _ is heated in the flame of such an arc an_ blown-out _hrough

_' jet nozzle, it is possible to obtain exhaust velocities
2

_° considerably high,her, i.]tanin rockets, operating on chemical

: fuel. High exhaust velocities of producing body is the

'_ . b_sie advantoce of electric motor_.

0

• The thrust magn4tude is deter_ined b_ the product of

o a mass of exhausted matter by _ts exit velocity. '20 blow-out

L_

_o a lot of fuel, but with low velocity, or les_: with high- the
oi

"output" will be the s.-_le. It is n._tural therefore, that

., ' _.... engine with high exhaust velocity of matLer is more gainful.

'Y [. Due to re,.uce_: qu_ntity of fuel _he effective lo;_d could

° - be increased. Unfortunately, chemical reacti:ms energy

doe_ not _ermeate to accelerate the producing body more

o than four km per _econd. But for pl_c_,,:,jets thi_ limit
, u

is conzidcrably hitcher. Lu_ us _ay, electr_:_gnctic motor_
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: _ .... could p_'oduce c-xh_u_t velocity ov(_.r h_,_,i_or] l'.m per _ec,_nd.
_ ,,,

:, True, it is beyond the power of thea,:,motors to overcome

the _arth attract (,:_,they could not t_ke off the rocket

_:° from the e_rth. But in the "open space" their use h s good

prospects.

The power supply of th_se motors could be taken in space

-'°', directly from the :zolar batteries or fro_ some special source.

_ : The thrust o: lasma !et can be easily adjusted within a wide

i_

_, ranl/e by varyinj parameters of its electric power supply. _?hese

° motors could Work for qui_e a long time.

o° On "Zond-2" the plasma jets were use_ in the orientation

__ system, which is of vital importance for any modern space

vehiel,. Throughout the multimillion way to distant planetsoo

the orientatior_ system must maintain the prescribed attitude

of vehicle or to chan_3e it in a certain way, if there is the

° _ need. It should_ for instance_ watch, that maximum energy of

the sun wo_Id fall on the semiconductor panels of solar batteries,

o in other words_ that they are always perpendicular to _;olar rayu.

_. Orientati<_n symptom directs on _he earth the s_,tion's

,) •

_ antenna during the communication sessio:,o

; Assuminc, it was defined_ that the _,utom'_ticstution h_F;

deviated from the course. In tl_.scalve the oriontat_ ,n _:y_cc_n

mut _%_m the vehicle tow:t_-(_the design.uti,,n point, _:_o_:]

v_to cut-in the _:otora of co,-_-ection oy;;_om _n_] to r,'cti_,_,,h,j

erro_,.

L

O0000013-TSB02
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A._ you see, "the sphare of duties" of the f_l:_:_la._j_,t6

in l:_e ozieutatlon system alone is quite extensive. But *!_is

i_-"tar from exhausting their pocsibilitien. Plasma jets could

be u;_ed for the _:ansfer of Satellite,_ fro_1 one orbit into

...... another, for dif'erent maneuvring in a._sembly of circur,_e_rrestrial

u_

space st_.tlons. Finally, they could serve a%mo as "su tain¢.r"

°°':!°_i for multist_<e intez,planetary rockets. It is possible, that

interpl_netary frei_:ht liners of the future will be precisely

of this type.
o

_ The use abo_rd the "_ond-2" is m:_de of only the first

°_' baptism of ':i,epla_ma jets, _.hey h'_ve only just loft the

i_ laboratory cradle. But even nou it is clear, that: these

, ,t

° new space settlers have a brilliant future.

I;arrated by l-_._illonscshikov,

" Vice-president of the Ac:_demy of

;_,, _, Sciences, USSR

i "Pravd_,", 2Oth December 1964.

In accordance with the l_rogram of apace research the

f_
Soviet Union on the 1_,th of July 1965 h'_s !_,unched '_,,ultist:,ge

!_ curfier-rocekt with outom:,tic c.t:_ti_,n"_ond-5".
?

The l'_ct sts_.geof the c._rrier-rock,_t Jnserte_! into interim

_, _ orbit a ho:,vy e_rth _mtt_l'_te. fhen at prescribed time :t,'_I_;_cr

O0000013-TSB03
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"", rock<-_ttook off from the sntellitv, which im_artod to "Zonal-3"

the velocity, required for innertion into heliocentric orbit.

u

-,' The object of the launching is the _,esting of the sta_.ion's

° _ system in _ctual conditions of a prolonged space flight end

:j. scoientifio research in the interplanet,u'y space,

The flijht control of the automatic station, _t"&_e¢'t;01"_'

i "_i parameters determination _d reception of information are

i "' being conducted _y a special command and measurin_ complex.

i

; ' Communication sessions were held with the station "Zond-3",

,. during which part,meters were obtained of the station's flight

! oi path and data on the operation of airborne systems. The

i connection with "Zond-_" is quite stable, ac_:ording to

j telemetry data all systems and scientific instruments operate

_ normally. According to preliminary data the movement of the

_tation is along a path, close to the calculated one.

"_"°'_ The coordination center is processing the incoming

information.!

"Pravda", 19th July 1965. 4

i

i_ TAS_ COilMUNIQUE. "ZOt_D-3" T(Uli A S,ICT OF fJE OTIIZR SIDE

'; The nutomatic stati,;n "Zond-3" continues its flight along

° _ the heliocentric orbit.

i

i :'

} .:

£a

= • II
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In accor_iance wit_ the procram wori¢inC _+IIdtesting i_, bolng

+, conducted during the flight of vartoua :_jrborne r.y_:tem_in the
o.

:_, actual condition8 of a long flight and physical properties

:: investigati,m of a distant outer space.

i

+ Besides the scientific instruments there is ales photographic
o

equipmePt abo_rd the st:_tion for takin_ pictures in the space,; {

_-o.... nd transmitting tho+n to earth ._.tgreat dle_ancsse
:= .o

,_o<+ For t+;is prupose the station h: Pphoto-television

,_i_i_' camera and transmitting r:._diosystem wJ.th a pr_rabolie antenna

/_' (pencil bearJ antenaa), operating in a cm band. B'urin_ communica-

: tion ti:is ante_;}a is dircct_,d on eartI_ wit!_ high precision by

+_o_+,_ me:_ns of orientatio_-L system.

-°b
2,;';o_:
°_i Trans,i':_i,nn of picture, _s well _s the control of other

- _+=o;

_ "' equipment is implemented along the oo_,m'.andradio-line.

+![
" With the object of testing ph_to-TV cr_me,'a_and radio-c_.':_nnel_
+

:+ . of picture tr+,nsmission the flight path wgs selecL.+,__,,,,as to

_. pa_s in _.he direct vicinlty of the moon, which made it possible

__+0:/, at the s me time to tnke s_+ots of its surf,+ce.

, "+'i.

++ )_ •

+.,;. The photographing of the moon began on _.he20th of July,

1._ d:_ys after t.ho t:_ke off ot 4 hrs 24 rain Moscow time, when
+ 7

•o': the st'tt:io_"_ond-:5", was +-}t1160 km from ti,e lun:r surf.,ce_

_" +_nd coral)feted ut 5 hrs 3," rain :,t :+_li:;t:,nceof _bout 10 tl_ou:;;.n_hu.

.... after p_n_sing the moon t.he :_i:_tic,.u contin_e_ it_ :nove:.".ent

ioo. -_'on!_tite i:eliocentrJc orbit, rcccdiu{_ fr,._:the c:+rth an,_ th(_:_;un.
,+

.+
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i • fh¢ tr:_n_mlm:i_n of picture begun _n aecordunce with the

progrnm on the 29th of July from a distance of 2.2 million km,
o

when tile angul,_r dimcnzions of the earth bec:_e sufflcientl;

: " small for t_&, accurate guidance o_ the airborne parabolic

antem,a to earth.

From the statio,_ "Zonal-3' pictures were taken off of the

._ paPt of other side of the moon_ which was not covered durin_

the survey, carried out from the first time by the Soviet AIS

: in October 1959.
/'

A.t the start of photographing the moon phase, visibleii.

.... : from "Zond-3" it was alsmost fulmoon, _n :_.._,tthe end of

.... photographing almost half of the lunar dlm= w_s in the shndo_,.

......' The initial frames covered considerable portion of the moon,

": . visible from the earth. Subsequent frames give lunar surface

o_ with side-lighting by the sun, :_::en the relief formntions throw-
\

o ::_ off clearly visible shsdows.

%

_, The pictures are traDsmitted from aboard "Send-3" with

io clearness of 1100 lines. In photoj:raphing from s distance

i of anout 10 t_ous_nd km the pictures are obtained of lun_r

• surface about 5 million sq, km in area.

The quality of obt_ined shots m-_kes it possible to see
_' .o

: numerous details of the lunr relief, which i_ of _:re_t interest.

* The shots, obt;_ined fru,F,aboard the st_tion "Zon-"-_",will

be published in central newsD_'.pers and _n science editions.

6

For the _,n_ly_is of obt_i,ired results _n,l the n:_m_n_ of

00000013-78806
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• cruters, rsngeo und other formations on the new part of the
_J

'i lunar surface special commission was formed by Academy of

',,, Science USSR.

,_: The scientific research is being continued on the

'"°*:_ station "Zond-3".

,, *' 2

,,'5 ¥or ruther tests of the radio-line picture transmission
o:

of the other side of the moon from aboard the station will

0 continue during the subsequent communication session upto
°_

ultimate distances from the earth.

There are 38 communication sessions with the station

;i°_* "Zond-3"

.2, I All the airborne systems function normally.

At 10 hrs Moscow time on the lgth of August the station

_' "Zond-3" was set a distance of 5 million 3gO thousand km from
O [.

'_: the earth.

"Pravda'l 15th August 196._.
/

;!

MAJOR. VICTORY OF SOVIET, SCIENCE

New Data .about the Other Side ,of the Moon

_ Almost ei6ht yeats have paBsed since Soviot Union, by the

_aunc_inK of the first artificial earth satellites have initiated

_ the mastering of the outer space. Numbers satellites are
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_. soiontlfic data, :_nd ti_e8f.ocerockot_ ponotr,tc far ihLo '_c

_ol'_rnystm_, brin_ing ne_,d_,taon it_ _tructure. J¢ ,_c

, ,. witnessin< an inpetous deve3.o_,,,,entof cosmonautics - from _ho

°,:: first space fl%ght of Vu.A.Gag:_rin to fi.zt exit of :i 1_:_nfro_;;

i the space cabin i_to the outer space, accompli,_hed durin_ the

:' flight of Sp_Ces.hi_ "Voskhod-2" uith a crew_ com'_oz_;_ of

!.

,,:_ P.I. 3elyaev and A.A. Leonov.

°i nn important _tep on the ".,myto other r,!_,ne_s _._:,_t_:e

U" _'irst fli:_ht on the path e_rth mo_n. It _.:Ls,;c_o__1'_Aed in

_959 by a Soviet sp:;_ce rocket, _,hich c;elivere<} to our n_ tural

% _°_: satellite :_ _enna_t wit the _=:te emble_;_ of USS.:_ ,:riden,ubled

to obtain new wd.u ble vcientifi¢ dr_taabout the mo_n. ,,f_or

T:

v .h__le,., re:_che'l to [.he lun; r .'_urf_:_ceth;t seve_:a_ more e:_rth _ _ _ •

o° O.Zmne,:;d not do,,bt_ _hat during the next few yearc sp:_ce rocket:_

w_l! permit to uncover new secrets of our n_turql :_;_tel ite.

%' Whut is v_tit.nj for ':he futu:_: brave trnve!Icrr there, om
i

: the other c.lcstio! body" _'h't uh::ll _:C m_ t in the strun c,

%,_oFld of the mo_n?

,.. A lot -._ "_

Sr

V,

: uot _revent

9

_, fo:Y"iP-G_' _ , ....

It w o fo_in_] '_ _ _o to::i,,.';,tu-o"' the e_]u +o,"...._,:, ::t !un r IZO011 :_.. . o

o

......................000000"13-TSBO8
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i:, up. to 1"1b-1_() _ _
u

to 15{_-160 ° u..:l,_v: _.crO Cr_,_,_F,; _,;_.,_ ,'iocov0'ro,!, t,_. b :;:r r.

" ciL_,r'_cter_:::Jc;_hoe me kn, w:, of lil:ht reflection from
[

:. different defai]o, etc.

For many centurir;s sepci_.y _*,r,,.-,t:,ttention was paid

o..... to tooogra0hy of the lun',r surface. Hun_red,s e_ thousands

of its details were discovered by visual ,':..,,dphetoF,r'-_phic

.: observati ns. The _ost ch_:_'actmzistic det:,ils of t.e lun_r

surface _._re,;_er_nj-sh!_aed hills, craters :,nd extensive

_ dark depressions, t_diti_,nal[y cailed se',s, although it

_: v_' is kn_wn long, t':at there is no _:at r in them. in op .osition

_5._,%, to t"e "ser_" the lii:ht hi Ly are:_,_; wer'e :v-,ed II CO _[ti Regret s II l

i /, _'_ow detailed larce-sc:_le r_a s '4e_*e compiled of the lunar surfce

i visible from earth. On i_eo_ _ao(h:rn9hotograph_, obt:_ned
J

from c_trth, it is possib!e to see objects wit_ angular

, d_mensions not less than 0.4-0.6 an_ulr'r seconds, l.'ordetails

: ° in the center of _;hewisible disc t'_A._co,_esponds o_ the

! _ _,un'__rsurf:_ce to size of 700-1000 motel's, <_nd in other areas

....'_" to objects of kilometers in 8i_e.

% ° The theoretical rosolvinc po_r of the r,;od,:rnLele_copes,

in wh[c! the di,r_meterof mirrors is up to _ m_ would h:_ve

permitted to photo[;rap'_ dot _il_._eve_, many tim_.t_.-*;m;;let.

iiowcv,.'r, tnl,, iJ prevPnted by _ o eFrsntl-yof _,:. e" rth's

! !
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,, atmosphere. The astronomical observatories in mount_i_

have the advantages that the densoete dusty and erratic

layers of the arm.ephor are below the telescopes. ThiQ:

,_o improves to some extent the tranomttt&nos condttions_ but

...._ does not alvays results in the greater'estability" of the

picture. Therefore the photographic observations hays to

be supplemented by visual observations.

o

::_ in contrast to photographic plaf_ the human eye is

o capable of pick£ng t_sose fay brief _ntervals, ,luring _h$ch

the atmosphere becomes "qulescent'Or and to remember the

clear images t emerging in this case, of even a snail number

__ of derails. The consciousness of observer gets fixed on

Good images and "forgets" the bad ones. Whereas the

: photoplate " remembers 'e both the good and the bad images.

.- As a result the total ptet_O is less clear. This is

: vhy in composing lunar maps the use is made both of the

_°__ photographic and visual observations_ although it takes

i;. thousand times greater time.

_'g_ ° The space flights made it possible I,o pass on to a

o: hey stage in luna_ research. ,

_ The automatic lunar station nLuna-t" in Oclobor of

1959 made it possible for the first tfme to obtain _nformation

on the etructuee of the other side of the moon.

!

;'_ On American vehic!es "Ranger jl in 196_6_ pictures yore

0000001 g-TSB10
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significance for cosmogonic theories and future flights to the moon,

_, ,,,' A number of new imp6rtant data on the moon enabled to

_I obtain application of radio-astronomical methods. For inst_neet

these measurements lead to as_umptton_ that at a depth of over

, one meter under the surface the temperature durin8 the lunar

day and night remains invor_able, It va8 also detected 0 that
o

fluctuation of heat radiation of the external layers are not

in phase with the radiation of subsurface layerso It van

poRsiblst moreovert to determine the aean density of the lunar

matter, data on its e_ectromagnetio propertiesl _o obtain other

"_ valuable information.

If the optical methods of inveatigat$on provided various

information regarding visible side of the moons the chara¢terie-

_ tics of its other side remained absolutely unknown. The e¢ienticte

_o

were forced to be satisfied with purely speculative hypotheses.

: Some astronomers_ for instanceg su_geeyed assumption of

_ the difference of relief on both the sides of the moon,

determined by the dirferen_e in their temperature oonditio_.

oo; During the lunar eclipses there is a sher_ briefly-lasting

:. changes of temperature only on the vi._ble side of the moon.

_ _hereae the other side of the surface is not sub_ect to such

_ sharp drops of temperature. Acting for many centuries_ this

_,_,:o' effect it vodld seem_ should have resulted in the difference

,°_,_ ' of relief. But is i_ so?

"i

............. :'_° '_.... .... _ ...... : ,' • - _ _ : _i'_] L _ i ..
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This and many other hypothoooa ©ould be chocked, on17

_ by the study of the other oide of the moon. The problem

eonsis_ted in the global investigation of our ontollite - it

was necessary to obtain information almost on a score of millions

: of square km, inaccessible to earth obGerverso In our time

_ : the possibility has appeared for implementing this Ca6k.- by

°' shooting to the moon of automatic interplanetary atationt

which would photograph it8 other side and transmit to earth

_ ), ,,. h_ means of radio and TV the obtained pircuros. This grandiose

_o.! experiment required overcoming enormous differences. Exception-

_o °o_ ally composite requirements were d, emanded not only of the

o0:_ ' statione8 equipment, bu_ a_so toits flight patht power of

o, - . rocge_.

°: Soviet Union h_s made the start on the ?th of October 19_9to_

o ?o_ .

_: when the automatic station "Luna-3" took shots of the other

;: :,_: side of the moon and transmitted them to earth. The prosram

o°Oo_ was composed in a way t that; the pictures would shoe also the

_ i sasterm marginal zone, visible from earth. In this case a

,,_. part of the other side of the mo_n remained not photographed.

Identification on the pho'_ographet transmitted from spacer

° _i' of about hundred details of the eastern marsinal zone vith

the knovn coordinates provided for the typing in a single

(vith visible side) syst;em of 8elenographic coordinates all

of the 500 objects defined on the other side of the moon,

_.... Horeover the identified formations of the marginal zone

o ' served as samples for interpretation of the nev details.
/h.
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• For the first time i_ the hi_tory of _cience TV picturen

of another cele_ti_l body were tran_mitted to earth from the
//

,: space. The result8 of their study _ere published in the Atla_
Q_

,_ of the other eide of the moon, edited by the Academy of _cience

U6gR, and in othez, editions.

If

: Figure I0,, Arrangement diagram Of the region,
....!" photographed by the automatic station "Zond-} '°.

_ On the bal_is of the map, composed for the firet time

oj , of the other side of the moon end other Atlae material

°,:" was issued a firet globe of the Moon with the pictur_

: of its other sido. Abroad transliatione of the Atiae

the gllone were iosued in Poland, England, U3A, France ._ud

° other countrie_ During the eix yeare there wae no

00000013-TSB14
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" photographing of the other side of the moon.

On the l_h of July 1965 the blast was made of the

automatic ._lon "_-ond-y ° ) meant for investigating physics

_> of distant space working and tasting of v_rious airborne

o$ systems. In particular the station carries equipment for

-_ taking piactures of the planets and the4r transmission from

°°_, distance up-to hundred .f millions kin. •

: :i After the take off from the earth satellite orbit with

°/0t_'_L° velocity) exceeding that of escapee) moving along its beliocentric_o

,: °:/, orbit) the station "zond-3" passed 33 hrs after take off in the

vicinity of the moon. The pnoto-television equipment, available

om board) was used to obtain pictures of lunar regions) remaining

_ unknown until now. The p ore-television se'. permits to transmit

_'_:o' ! repeatedly each frame with decomposition into 11OO lines" and

with clearness _, equal to 860 elements along the line.
i/ ° o,

_i Since the TV equipment is estimated for transmission of
frames from distances up-to hundreds of millions km) the

_o° transmission of one frame takes up _ rain.

o,. The transmission of obtaine_pictures of the moon is in
!,

the cm band of radio-waves with the use of airborne pencib bNun

_.o parabolic antenna. During the communication this antenna is

o directed on earth with high precision by means of the orientation

• We remind, that in the or41nary televts._on the number of

° lines is 6_.

-_ /_ '_....... ;':_,....... .............. . .......
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o _: system. The transmission of picture is determined by command

'- from earth.

The picture taking ©ontinued for 1 hr 08 min. It began

at a distance of 11.6 thousand km from tire lunar surface and

completed after passing at minimum distance (lees than 10 thousand

ks). During picture-taking the position of "Zonal-3" in relatt.on

to moon changed in longitude by 60°and in latitude by 12 °.

_ The transmission to earth of obtaihed pictures begun

_' on the 29th of July from a distance of 2,200,00 km from the

o earth, when the angle of visibility of the earth from the

• station became sufficiently small for exact guiding of the

airborne antenna. In future these transmissions will be

.o_: from considerably greater distances.

• Disposition of trajectory in relation to the moon was

selected in such a way that in the orientatio_ of photo-

_o__ television camera on the moon only those regions of the

,:_ other side which are of the greatest interest will come

_oo' in their field of vision.

' The selection of the space station's distance to lunar

surface and, on the other, to obtain it on quite a large

scale. With the movement along the troJectory areas

appeared in the vision field of the station of the other

side of the Icon, not photographed in 1959. The region

of photographing extended to the boundary of the lit up

00000013-TSC02
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part of the moon.

The morning terminator, that it the boundary of the

_ light and dark parts of the lunar disc, was photographed on

the 20th July 1965. It was the day of picture-taking the

i%
pictures obtained covered the area close to the edge of

the other side which has already been photographed. Thereby

the newly obtained pictures practically cover the previously

_ , unknown part of the lunar surfacew 6ome pictures overlap

with the visible side of the moon, and others - with picture

i ,_ of reverse side of the moon, taken in 1959.

. During the picture-takin$ the sun was at the zenith

above the northern edge of the crater sea, known as piccioli.

_e Thus 0 in the less advantageous conditions of lightin S were

._.__-. the known areas of the visible side of the moon, needed mainly
Q

J_--o_' for the central identification of the pictures. Whereas the

j e_ortt_ of objects, located within the earlier unknown part

° _:i
• of the other side, was lishted by the oblique sunrays, which

_;?'i most graphically define charac_erietice of relief.

_'!!_°:" The atationeeZond-t" took pictures of the so called

! /e

i_;: Easter Mare - the most typical formation on the eastern

i o° edge of the invisible hemisphere. Ae many other lunar

_i: 2: se_s, the latter has an oval shape and te bordered at a

considerable extent by two mountain ranges cordllliera and

Rooca_ between which lie _he dark trails of Autumn and .._prin_

_ maria. Obserekbiefrom tb_ earth is only the edge of the

%
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Eastern mare with its bays Big Rhomb and Minor Rhomb. Nol

it has became clear, that the sprY-rig mare in the north pasee_

, - beyond the boundary of the visible side of the Boone and that

, the mountain ranges border the eactorn mare on a _ 1 sides.

, T"
' South of the eastern mare are two previously unknown small

maria, divided by a mountain ra_eo

L

• The attention; is drawn to the similarity between the

° :i area of the eastern mare and lying opposite on the visible
} ,,

i " side Mare Crtsium. Both the oval maria are surrounded by

mountain ranges similar in structure and disposition among

• which are the ribbon-like marias Foamt Waves and Serpent

_:: around the Mare Crisiumand four above mentioned maria

o around the Mare Eastern. Adjacent to bo_h the maria are

i ,,o!: very light continental areas.

: Having at our disposal Information on both _he lunar

! hemispheres t it is possible to get an idea regarding

! ,. tistribution of dark "eeae" and light "continents ee of our

i,
:. :, satellite. Whereas the northern half of facing the earth

_ hemisphere of the moon is taken up mainly by the 8seem the

•':- northern part of the other side of the loon is taken up by

° gigantic continent. This continent is considerably larKer

: o' ghan its antipod - the soutkern continent of the visible

hemisphere. Whereas the continental specs of the other
i :

! : side hue extensive dQpression8, extremely broken up by

i

: i............ _-_ :-i ' ...................
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i superpo_ed craters, rer, e,bling Desland_.r_ region oil the

" ..;: visible side. These formations 200-500 km in d_ameter

,; are comparable in size with maria, but do not have the

" 5
= o_._, typical for them dsrk color and differ _n structure.

/;

_.

o,
-° ,_

°°_, I'"i

=:i'i

:' £j: '>:.. 'o

o Figure 11. Picture of _he other si°e of the mo,_n,
_ :. transmitted by the automatic interpl_netary
,. station "Zond-3".

i. _he picture,taken on the 20th July 1965 at 5 hrs 16 mir_
: Moscow time, shows equatorial zone of the other side of
! the moon, ._,djacent to the e stern edge. The big dark

. i spot on the right - Mars Eastern.

47 ',

[

' ,'r: _'.._'.2"XlL-:."-t;_:_........................... I I I "1
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The amazing thing on the other side i8 the abundance of

i ma_or craters, 8uperposed one. on the other (Fig.11 _nd 12).

. The total number of craters on the other side could be described

by the following data. On a territory of about 5 million sq.km,

_- covered only by one of the frames, there are _ craters with

diameter over 200 km, about 20 craters - from q00 to 200 km,

_" 60 craters from _0 to 100 km, 100 craters - from 20 to 50 km

_ and over 400 craters - from 10 to 20 km. The pictures clearly

_,°,_,_ ehov typical for the moon craters with central peaks and

_, craters with light rays.

The moot interesting of the nevly discovered formations,*i

, not seen on the lunar hemisphere visible from earth, are the

_ numerous chains of minor craters extending to hundreds of km,

• diverging, apl_rently, from the light continental area in the

vicinity of Eaotel-n Mare, and also the previously mea!ioned

_ enourmous mare-like forumtions on the continent (thalassoids).

ooo,:- After the careful processing of the 1959 photographs the

conclusions were drawn about the asymmetry of the moon in
• ii

o_Oi- related to plane, dividing it into visible end invisible

parts: on the rever8e side there are comparatively for maria

'o_ _ and the vhole of it is more light and more hilly. By the say

there t8 similar asymmetry in_h_earth globe. Pacific ocean,

the deepest parts of which are more than qO kn in depth, and

o the average depth i8 over _ ku, composes up. to _ of tks

, total surface with cater and is situated almost shelly in

'" " " _..................... " .... ' ..... _-_!..... '_-" •-_-*--'_ "__-' _ -"- i- " I I III II_/ i "
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°

, ,L

.o. Figure 12. Picture of the other side of the moon,+o+ ;',,

_; transmitted by automatic interplanetary
i station 'SZond-3".

° ;i

The picture_ aken on the 20th July 1965 at 5 hrs
i': 25 rain [losco_ time, shows equatiorial and northern

+,_'2 parts of rue other side upto the liten up region.

: the western hemisphere. Die,position denGit_ of cr_terB
O'

v_

: on the other si,le of the moon w,_r, found to be higher_ etc

- fhe:;e conclu_iou_ ;_re fully confirmed by the pictures of the
%

. ; station "_ond-3". /_t pre_ent the new picture_ of the other

{+
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side of the moon are heine carefully studie_ _nd a prelimtnary

catalog of formation is being compiled.
. •

The material of experiment, conducted by "Zond-_" on
i ?

i_ photographing the moon0 have u important scientific significance.

_' The other side of the moon is no more a mysteryei ,/

: Yu, LSpsktit Dr. of Phyeico-

•i:_ mathematical ScSences_ Director

,_,/) of the moon and planets physics

_ section at the Astronomical

[ IJ"° '

i °0" BhternberK Institute of the Moscow
O_L

_' _ State University.

_ _ "Pravda", 17th August 1965.
i , .

_o

° ! Press-conference at the, Academ_, of,,Sctences USS_

_ , Yesterday a press-conference was held in Moscow, on the

• launchin_ of automatic interplanetary station "Zond-_" and

_" : takin_ the picture of the other side of the moon. The nee
i °

_ • ma_or teohnol&gtcal breakthrough caused great _ntere_t in

_ Soviet and foreign corre_pondentso In the conference hall

- of the presidium of the, Aoads_y of Sciences U_SR gathered

numerous representatives of the ma_or newspapers and telegraph
/

,,, agencies from the various countries. The press-confernece was

addresse_ b_ scientists - astronomers and astrophysicist_.

....... ii
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The press-conference was openod by HoV.Ksldyshl President

° _' of Academy of Sciences USSR.

,i

'_he First Stop, of Space _stronomy. Address by M.V.Keldysh.

Only eight yee, rs have passed sLAte _ the launchinE of the

°. first artificial earth satelliteo space vehicleo b_ means of

• which the mankind obtained the actual possibility for studying
so

_ inaccessible regions of the world .surrounding us. The horizons

of science have Immensely extended. Important information h_s

been obtained on the physics of the outer space in the vicinity
• o ,

_° _ Of _.arth, on interplanetary medium0 radiation of sun, physical

, , properties of planets. Remarkable flights accomplished of

_,: manned spaceship satellites, which even more widens out our

° _ possibilities for cognisance of the mysteries of the Universe

" and flights to other planets.o

• An important step on the path were the first launchin_

of the Soviet space rockets to the moon t nearest to _ celestial

%_' body. Throughout many centuries the application for the

_o° study of the moon was of visual, photographic and other 8onus,

• with the help _f which it was possible to obtain detailed

inform_ion on the part of lunar surfa©e visible from earth.

A more detailed study of the moon by photographic methods is

prevenbed_ ._.,s we knuwo by the earth's atmosphere, its

instability and dust content. Therefore, the photographic

methods are considerably supplemented by visual ;method..

This profixed valuable information on the lunar reliefothe

• .............. : ,,_'_ i I' _- II "" o........... ' - _ - -_ _-J ] _" ..- -- - • _" ".T,I:'T :._. T'!"' -__ * i]mm mannn _n ,,n , a , , ......

00000013-TSC09



' 1 1

....._ ' i 1 i

- 1_78 -

_.,. most typical formations of which ere the ring-shaped hil_8,

.... craters, and also depressions known as maria, _nd the light
P

areas_ called the continentse

_ ,_ During the Xast decade a widespread application in the

study of the ph_oical properties of lunar surface have obtainedJ_

_ radio-methods, which provided important data on dens£ty_

oo _ structure and electromagnetAsm of the moon's upper layers.

.... All these methods, enabling to study from earth the visible

part of the lunar surface, are principally inapplicable for, °

._,. the study of its other side, which for many centuries remained

_ a mystery. Most controversial hypotheses were put forward

_' _ about the structure of the other side of the moon, which could

.... not be checked by the available ground facilitiese The space

i _/ roz_ets opened a new stage not only in the study of the moons

:_ but in _he whole of the astronomical sciences, having armed it

with powerful experimental methods.

,_ Xn September _ was the blast--of of a space rocket

_° with automatic station "Luna-_", which for the first time

i-_ :_' reached the surface of the moon. As a result of this flight

_°o ° it was fixed, that the moon does not have a noticeable magnetic

_-_...... field and radiation belt.

On the _th of October 19_? automatic station "Luna-3"

photographed for the first time the other side of the moon,

and the obtained pictures were tranemitte_ by TV to theearth.

._ T_o_e were _he first photographs of the ,},her side of the moon,

,' an Information of enormous scientific significance.

• . . ........ • • •
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/' The results of itudying the obtained pictures were

publiohed in the Atlas of the other side of the moon0 edited

by the Academy of Sciences USSRo After the Soviet moon

shots in 1964-6_ there were flights of the American space
o

vehicles nRanger"t as a result of which pictures were

: obtained of the visible side of the moon with high resolution

of details on its surface.

:. On the 18th of July 1965 automatic station "Zond-_"

_ii: was launched for scientific research in flistan_ apace, and

'_Y-i also for resolving a number of problems, connected with the

• working of airborne systems of distant spa_e vehicles.
• I

The automatic station "Zond-3 'm is equipped with a large

.• amount of scientific instruments for magenetic properties

': study of the circumterrestrial space and interplanetary

-i _ medium, solar wind t low-frequency radio-emission of the

_:0 Glaxy,_icrometcrs, cosmic rays, as well as for the study

->_ _,'. of infrared and ultraviolet spectra of the lunar surface.

A lot of scientific information has already been obtained,

: which is being processed. Besides the scientific research

o o, testing will be carried out of plasma _ets, which are of

significance for working out new facilities of orientation

syetmms and aatro-correction, The material will be tested
i

i_-.' in oonditlons of the outer space.

°'!o,, The station eat_$_ photo-television camera for taking
!!
' pictures of the planets end transmitting _hem from distance

..... i of hundreds of milli,-ns km.
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-.:_ The l_unch_ng date of the station "_ond-3'° and its flight

path was aimed at obtaining and transmitting the pictureo of

a part of the other side of the moon whicg remained unphotographed

,,,, in 1959.
o

........' _he pictures were taken at distances of at,out 10 thousand km,

and the TV trans_ssions were conducted with decomposition of

: frame into 1100 lines. The choice of conditions for the

:, picture-taking and high resolution of the TV system made it

• possible to obtain very detailed and clear pictures of the

other side of the moont which gre of great Interest, In their

.... quality ths:photoEraphs transmitted from the automatic stationo ,

. :.. "Zonal-3", are not lagging behind the best pictures of the visible

side of the moon, obtained in groun_ oDservatorieo.

*,'£' The pictures, .obtained by the automatic st.tions "Luna-3"

and "Zond-3", have resolved many puzzles, connected with the

,,_:o_i,_ other side of the moon. gow there are no "white" spots left

on the other side of the moon.

The world astronomierB have received into their hands an
Z

abundant material, which has to be most carefully analyzed

,°o and studied. The space astronomy is making only the first'%:
o

u

_,,, steps, but even now it can be s_id, wh_t powerful meoua8 in the

°"_ shape of satellites and space rockets has the mankind been

_!.... enriched for the further progress of astronomy, study of the

.... solar syate_ planets and future interplanetary communications.

:..,° The space vehicles will penetrate progressively further

' into the depths of the universe bringing new valuable information.
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Row the _hots Wore Made

," Pro feappr ,A,ol .L obedinok£i
/

,:_,_ : The interplanetary automatic station "Send-3" t_ now receding

_J_ from the earth and the sun. Today qt I_ noon it wa_ at a diotance

of 7175 million km from the earth. "Zond-3" is an artif_cial

.,£_ circumeolar planet. With the mazlmum withdrawl from the sun

°/ it will pass close to Mars orbit, but the date of its launching

" was selected so,that _here will be no approach to the Mars.

o ,@ ;

:o' The main objects of the launching of "Zond-_" were the

testing of the airborne equipment n condAtions of prolongedJ

, flight and scientific research in the outer space, It was

J possible to oombine this with picutre-taking of the mtill

_ unexplored region of the other _ide of the moon, photographing

,. of the lunar surface specra_n.the interval of wavelengths from

i 3500 to25000A, spectrophotometry in the ultravinlet_,region
/

, from 2700 to 1900°A and in the infrared from g /_ microns.

, Soviet station "Luna-3", which on the 7th of October 1959

• accomplished for the first time the phototelevision transmission

,,.: . from space, photographed only the eastern part of the other

: side of the moon with extent approximately 110 ° in longitude.

" About 70 ° in longitude remained until now a white spot on the

,,. lunar map. To be more p_ecise_ this white spot ie limited
o

by the luaar meridian from the visible side of the ,_oon, _nd

_ , . inthe region photographed earlier by a large circle, intersecting

meridian on the equator _t an am_le of about 1_°. Because of

:_ this the unexplored region iv wider in the southern, than lle

northern part.
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The selection of the flight path and the lauuching date of
_J

" "_ond-3" w_s connected with the f_ct, that _h_ m_ximum rece_oion

... from the _un i8 obtained in the case, when the ntation*s

'_' velocity in relation to earth add_ up with the orbital velocity
0

of the e_rth around the sun, i.e. when the station escapee

'_ into heliocentric orbit in direction '*forward" accordin_ to
nb ,

_" the earth*s moveh:ent. For the station to paos with this

trajectory in _he vic_.nity of moon, the launching date should

be prior to the last moon quarter_ which in July of this year
LO_

! was on the 218t at 20 hrs 5_ min Hoscow time.

The more exact selection of the flight path and the

° ' launching conditions in the investigation region of the moon.

The fact i8, that the most suitable conditi,_n8 for picture-

oo : taking is with the low heiEht of the sun above _,hehorizon,

_°_'_ Then the hills throw off shadov_ from the length of which it

is possible to determine their height_ and the picture itself is

clear and with examination seems almost raised. _herefore, the
i

'_* best pictures of the lunar surface are usually obtained in the

i ' vicinity of terminator, i.e. at the boundary between the

.... illuminated and dark parts of the lunar disc° Naturally, for

_: picture taking from "Zond-_" the time selected v_ when the

: whole of the unexplored region was illuminated, and the

o_!! _ terminator passes along its western edge. In this case the

least suitable cond_tions for the 8hootin_ when the sun was

high above the horizon were found to be in an area of the

visi_!e side of the moon, photo_ra,hed for the cartographic

to know lunar obejct8.

b
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-_' The station "_ond-3 'e passed near the moon on the side of

- _ _ the sun. Zts path pas6ed south of the plane of the lunar

_ equator, which made it posstbld to cover better the southern,

z_ wider part of the unexplored region. &t the moment, when the
,p

ooQo shooting started the station was still above the visible side

_:o _ of the moon at 11._7 thousand km from its surface. _he moon,

_ visible f_om"Zond-3_ was in phase of almost fulmoon, whereas

'_ from the earth at this time it was seen almost in the last

_ " quarter. In further movement the station passe_ to the other

°,_: side of the moon, gradually approaching its surface to a
u

_°_ 'i. minimum distance of 9.22 thousand km, thereafter beginning

to recede from the moon at the end of the shootihg was already

at a distance of 9.96 thousand km.
0

With the distance of the flight-past about 10 thousand

:°: km each picture covered a ma_or part of the unexplored region.
o

_ During the picutre-taking position of the "Zond-3" in relation

_ _ to the center of the moon changed by about 60 °, and every

• ar cub_ section of the unexplored region was _hot at _ angles,

:i so to say, in various foreshortenings. This makes additional

:_: p_ssibilities both in the analysis of surface relief and in

..... the e_dy of i_s reflective capacities.

i_'; The optical axes of spectral devices were _irected paralleI

• _o optical axis of the camera, which provided for the t_ng of

' /_i obtained spectra to locality. The results of spectroscopic

° investigations are being processed and will be published in

-_ + scientific _ournale.
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•; The Hoon, in the Ob_ec,tive of"Z_nd-_" Photocamera

_ By
,i

_n_inner Yu,K,Khodqrev,

The automatic scientific station "Zond-3 'e besides reso_vin_

problems on the physical properties of the outer space, provides

for working of systems and devices for distant space vehicles,

inclu_in_ those for photographing and transmission ot the

: pictures of planets.

'° At present quite developed are two main methods for ob_at_qg

; pictures of planets by means of space vehicles. The first is

_ television, in which the picture aboard the space whicle is°_ , ..

obtained during the flight past of the planet in the form of

'° _ electric signals, recorded on magnetic tape from television

_ tube. _eporduction of this recording takes place during

" transmission to earth.

_.' The second method is photo-television, in which the picture
%

...... of the planet at the moment of the flight past is obtained by

• photographing on the film, and the transmission of picture

from the f_lm is provieed by phototelegraphy or television.
o_

_"" Both the systems have their advantages and shortcominEs.

. Phototelevielon requires presence on board of equipment

for developing and processing _f the film. Moreover, as we
!

know, the undeveloped photoemulsione are very sensitive to

space r_diation and cannot withstand prolonged time in space

even with quite a massive screening.

__J __T_
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_ o However, the phototelevisio_ system have their own

.... advantages: ftrBtlyt the possibility of obtaining by relatively

i .... simple and reliable methods high number of frames with very

+ * clear picture and, secondly, the possibility to vary the

olearnens and etandnrd of decomposition in trane_4seion to

i _' earth in relation to working conditions.

These properties are very useful in working at inter-

planetary distance0, since there is a pos_Lbility of

+° transmission in. accelerated conditions of a great number

' +_ of frames with lower standard of clearness, and then after

i + selsction of the best ones the transnLission is assured with
" \i

"_ ' high clearness.

o

:+_, AS a reauZt of work, conducted in the 3ovtet Union, a
o'

_,_. new small-size phototelevision system was ¢onstructedt meant

'+: for the taking and trans_esion of the picture of planets

i ++_, _nd for working in conditions of prolonged space flight. In

+_ this system reliable protection _f the film the effect of

. space radiation h_s been fully resolved.

o,

According to communique, the soon yam photographed from

! aboard the station "Zond-_" on the 20th of July between g hrs

_ ° 2g sin Moscow time.

The commsnd to start tokin_ Dho_ogr_ph_ wa_ _iven from

, the earth at 3 hrs _? min during the ata_ion'o _pproach to

the moon. All further operations were antomatic without

+' intervention from the earth. Immediately after the command

r
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the orientation system began the search for the moon and

m_ turning of the station in a way, 8o that the objective of

the phototelevision camera would be directed to the illuminated

i: part of the moon. Simultaneously the preliLinary of operations

;3 began with the phototeleviaion equipment. &fter 1_ _ _nutes

the tape recorder was switched and the rewinding begun.

• The picture-taking of the . -n began on the 2_th minute

i_ and continued for over an hour. Automatic processing of the

film yam simultaneous with photographing. The processed film

was fed directly into the system for transmission in the

; form, suitable for transmission.

; : The moon was photographed at intervals between frames

of about two and a quarter minutes, 25 shotm of the lunar

o surface were obtained during photographing of the moon.

i_° The number of frames was determined by the equipment

for taking pictures of the planets, ,'mrrted on the station

"Zond-t". However, with the selected angle vision of the

objective there was considerable recurrence of the lunar

! surface areas on adjacent frames and 25 pictures with the

_ available clearness were more than enough to obtain the
i

i_° whole region, which was being photographed_ with goodL

,: resolution of details,

_ The photocamera of "Zond-3" used objective with

focusing distance !06,4. mm with relative e porture _:8,

"l.'he pictures were taken on a epeci_L1 film _'5 sm in width
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with exposure q/lOS and 1/_00 ascends.

The pictures were transmitted during communications

through pencil beam parabolic airborne antenna, estimated

,,_,i/.... for operation at lone distances.

•i, The transmission time of one frame with clearness 1100 lineso

, ,! camposes 3_ minutes. This time was selected also on basis of

• working conditions at interplanetary distances.

' The airborne apparatus of eeZond-_ n made it possible to

vary the transmission time of the frame and the clearness

both for increment and decremment. In part;cular, the

,":, , transmission of all the frames was implemented in conditions

' " of quick review at low standard of decomposition at the rate

! of one frame per 2 min.15 sec. This made it possible to
2

i appraise the qu_ity of all the frames and to decide, which

of them were more interesting for the subject.

" At present repeated picture transmissions are being

_ conducted of the more interestins frames, taken from various
• points of the flight path. In future the transm4ssion rill

: be repeated from large distance.

. Roselto of the P reliminar_ Investigations of the Hey Photolra_hs

' AoQeHase_ich, Dr. of Physics-mathematical Sciences, Deputy-
Chairman of the Lstronomieal Council o_ +he Acndsmy of

,Sciences USSR, .......

Allow me to intz'oduce you to the pre$iminary study rbsult8

of the sew photoBraphs of the other side of the moon. These

.o o _ i'_i . o o o

...... ,,__,. _,
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°_. result8 Yore obtained by a group of 8cientiotn of PoK._hternberg

; State Astronomic_ Institute under the supervision of Prof.
[o

;_::i: Yu,N ,Lt psk.:[.i,

;_ , The circumstances of photographing, selected for "ZondL,3"

_ aa pointed out, are 4afferent from the conditio_,s of photographing

i :i:!!' b 7 "Luna-3 n. Theno six years agot the experiment of photographing

i_° : another celestial body and transmission of TV pictures to Earth

io:, ,_• vas set up by Soviet Scientists for the first ttem in the
[ - ,

• history of mankind. An enormous territory has been photographed
i

_: over 10 million sq.km_ but one-third of the invisible hemisphere
o _:

i,_,'°' of the moon remained still unexplored after the photographing

" in 1959o This is the part, that has been photographed by the

°°o_; station ttZond-_".

_':_'_ '_he hey photographs are of exceptionally high quality.; o :!.

!°_"°,' The photo-tele_ision set aboard the station "Zond-lb assu_ad

i- _ . not only the decomposition of each frame into 1100 lines,

_ but also high photographic vidth. The photometric device( its
o_:

L.,'_ picture on the shots are on the left bottom corner) permits

to measure the brightness of th* photographed lunar formations,

°"" The pictures clearly sbov the half-tone tranemi_sioq vhich

_o transmit characteristics in configuration of details. The

_:: ' photographs are quit'e comparable _v_t!l shots of the visible

';_, side, obtained s modern m_trographe of ground observatories.

Nou it is possible to define not only the existence of a great

- number of de£atl8, but also to investigate the structural

; : characteristics of the lunar surface. Thus_ at present we have
[
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detailed information about pr_ctically the whole lunar surface.

Firnt of all it should be mentioned t that the new

_;_ photographs have fully confirmed the previous conclusion

about the small number on the other side of the moon of

the extended dark troughs, traditionally Called maria.

" Whereas the northern part of fhclng the earth lunar hemisphere

,_i is covered mainly by maria, the northern part of the other
,, side is taken up by a gignatls continent - i.e. light elevation,

_'; covered by craters. _nis continent is considerably larger
° i

_ in dimension than its antipode - the southern continent of

; the visible hemisphere.
o

_ An exeeptionalinterest represent the mare-like formations,

diGcovered on the other side, which should be called thalassoid8.

These are extensive depressions, the bottom of which are

,. studded with craters. In their dimension8 these depressions

are comparable with mariatheir diameters are up-to _ ks.

However their bottoms are different in structure and do not

; have the dark coloring typical for maria. On the visible
, e

_, side of the moon we 4o not meet me Clearl 7 expressed giKnatic

-o,_ depressions. Similarly with some thalasaoids showm the

° intensel_ broken desalnder8 crater, located close to well

_o , known radiant T_cho crater _nd, possibly, _he largest of

"° centers on the visible side Baily.

Soviet seismologist a.V.Khabakov repeatedly pointed out

the unique depression, partially _ek_up by _are Nectari8.

It say be assumed, tha_ Shim depression in the past wee a

, -- . _ :_: ":. ':: .:'::.-_.__._ . _ " _..../_ ....................
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gignatic thsl_ssoid 1200 km in diameter, bordered by pyrenees

and Altai mountains, a Fart of the thalassoid, flooded

subsequently by lava, is the one known as thc Mare Nectaris.

Ewen now, after the first ststisticalevaluations, it is
o

possible to state, that the previous conclusion about the

• high concentration of craters on the other side has been

:_,_,; confirmed. Defined on the newly obtained photographs are
i

_o# over one thousand formations. In particular, on the surface

°" of the othe_ side of the moon, shown in pictures, over 600

_ craters are counted with diameter from 5 to 20 km, about

_: 200 craters - from 20 to 50 km, about ,O craters - from

50 to !_ km and about t_n craters over 100 km in diameter.

The least distinguishable on the pictures craters have

diameter of about 3 km. The investigated craters have on

the whole typical froths moon.shape, moreover there are

craters with central peruke and craters, which are c_ntere

_' , of radial systems.

!!

, - Exceptionally inters, flag are the chains of craters with

__, considerable extent, not seen in t!_e visible hemisphere.

il The chains are formed bN craters of medium size 10-_O km in

diameter. Some of the crater chains, diverging, apparently,
• I

I from the light continental area north of Mare Euetern, extend
° i

for 600 km and more.
!

o I

! It is also important to mention, that the continental

region, shown in photographs, is quite rich in hell-tone
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_-_ shade_t Thus, among the hilly light areas are individual dark

', spots, not connected with changes in the visible structure.

..... An inaivtdual mention should be made of the dark spot
o

in the right bottom part of the pLcture_. A small portion

of it was knish from the observations from earth as the

Hare Easterne Nov for the first time we can Judge about the
o i

_: actual configuration of this formation. As already mentioned,

_* °* in direct vicinity of this formation are the dark bands of3

.... _' the Hare Autumn and Hare of Spring. l_ow we can add to them

!:';:,.i the two dark formations, earlier not observed from the earth.

: Moreover, it should be mentioned, that the assumption, based

; on visual observations, about the existence south of Marl

°' Easter of one more mare, provisionally mamed 3hallow t is

_ not confirmed by _he new _hotographs.
o

Presence on the pictures of a great number of details,

_.,: pertaining to the visible hemisphere, enabled to tie the

i new formations into a single selenographtc system of co-ordinates.

°_ _ Joint analysis of pictures of the other side of the moon,

obtained in 19._9 and nov made by "Zond-3", confirms the

, conclusion about the asymmetry of the moon in relation to the

• . plane dividing it into visible and invisible hemispheres!
o-

there are few maria on the @ther side, and it is all more

light and hilly.

The newly obtained photographs have s.ch a large vo_.ume

• of information, that their complete processing will require

o • very long time.
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° Zn conclusion on behalf of astronomisrs, who are studyLng

• _. the moon and the p_anets, I thank the creator8 of the 8pace_hip

"Zond-_" - talented creater8 of the Soviet space technique t

-_ " ! Thanks to them we can say today! the other side of the moon

,: has ceased to be a mystery.

i_ Mankind has come Closer to Uncoverin_ the Secrets o.f the Moon_o i _

! _,,_'i &oAoMikhailov! Academician.

,=. Whereas on the visible hemisphere the so called maria,

: ioe. the darker and lower lying plains, cover about _0_ of the

surface_ oh the other side the area of maria is not even I0_

_ Of the surface. The nov pictures, covering about a third of

°_ the other aide area of the moon, vhi_n vasnot covered by the

_ _, "Lunab_', fully confirmed this difference - there 28 not one

i mare in them of any exten_.

.._ There were attempts to explains this di_ferencet which ,
/

" ' ,i it would seem, should be in some way connected with the earth

,_ and itt effect on the visible side. The first thought van of

,_ _ the earth|s gravity effect on the moon. But t_e tide-raising

: forc_ originating 4ue to thin in similar in both the hemispheres

up-to a fraction of a per cent, _nd therefore there are two

'° tidal finest one on the 8i,le of attracting body, in t_is c_se

! the ea_.th and the other, of almost the same magnitude - on the

_ other side. Thus, the observed d_¢ference cannot be exp_:_ind

by this.

i,

__ _ ....



Then it was pointed out, that lunar eclipses occur only

°- on the visible side, vhon the earthIe shader falls on the moon

and the temperature of the upper loyers of its surface drops

=2 vithtn an hour by more than hundred degrees. It vould seem,

that such rapid cooling could have caused bres_ing up of rocks

on,he moon. However, radio-observations have shorn, that
®

° the surface layer of the moon has a very low heat conduetion_

similar to the best thermal insulation material. Even at a

depth of a few decimeters the temperature during an eclips

reamins constant.
• z

' Thus, the eclipse effect could have resulted in structural

changes only _f the upper.me,to.vet, and not in such great

differences in the number of maria, which is a considerably

..... , deeper chants An the structure of the lunar crust.

Finally, mention vas made of the shielding effect of the

earth in respect of meter.rites, falling on the part of the

°_ lunar surface visible to us vhich is, apparently, absent for
o

the other side. But there it should be mentioned, that the

earth disc, visible from the moon, covers less than one

- ': seven-thousnadth part of the vhole sky vault, out of every

point of vhich ther_may be a shower of meteorites on the

moon. Therefore_thie shielding is insignificantly love

• Moreover, the earth vith its attraction bends the paths

of meteorites, flying past the earth at quite a close

distance, to the side, so to say, of th_ "earth _hadov",

vhich causes exactly opposi_.e effect to shielding. Thus

it _eems to me, this reason may also be dismissed.

q_

o,.o
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_, Zt would neon , that the matter here is not @F t:_e external

effect, in particulflr of the earth, but o£ some in';ornal causes.

Even on the earth there iea sharply defined dif_orence in

_, its two hemispheres - of the eastern from the western. In the

............ eastern hemisphere,whore _ie %he big continents of Euroaeia

and Africa, as well as of Australia, the whole _0_ of the

: surface is taken up by land. Where_a in the western "

_, hemiapher_ the rye Americ_ take up only20_ of the whole

" area. _nile the fast rotation of the Globe about the six

" o _ levels out all the external effects from the side of othero

_o_" bodies of the solar syetem_ also the Glaxy as a whole.

Therefore, the explanation should be sought for in the

_' internal processes, pertaining:_o geology and go.physics,

rather than to the sphere pf _8tronomy.

And by the wa_, a few words about the mete.rites.

- There are two parallel theories about the origing of the

• more notable formations on the moon - craters and rinK-shaped
, % ,

i hills, or cirquss. One theory attributes their ori£in to the

_i_ falling of gi_natic mete.rites, which left traces reeemblin_
?

craters the famil_rfrom the aerial bombs. Here.vet the

o:,,.. : craters, formed durin_ m_ny millions of years on the moon

remained invariable due to the absence of water_ and air_

......... whieh cause erosion on the earth. The other theory compares

_ lunar cratets to terrestrial volcanos, or better, to the
4

_ _ past volcanic activity, which accordinK to the latest obeerv_--

' : t ions Se up to now not quite deed.

In favour of _he met.rite theory is the fact, tha_ even

° o_ o _........_ ..... _ .......................... ._._ o _.__,_i___.,..................... _i_'i _.._.',.i.i i._ _/_"i_iiSii-J_' _i_ i_,_i_i_ ,,_ii_, ......._ : _ _"_, ___i. _ "
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on the earth was found a lot of trace8 from the falling of

_ __ ' large meteorites like tlJe famous Tun_aos meteorite, which

, was, perhaps the remains of a comet, an_ besides the well

" known meteorite craters in Arizona and gstoni_n i_land

o, Sarema, apparently, of comparatively recent oriain and

,_ _ : therefore well preserved, quite a lot has been discovered
ui

i ., of remains of meteorite craters already destroye_ by erosion.

i ....... Noweve_ the statistics of crater distribution on the moon

_ has shown considerable inequality and even some excess of

_,_ craters on the other side of the moon, which is behind it
i i
i in its movement around the earth, i.e. where the meteoriteso

....._o:: should be overtaking the moon, and thereforet it seems, should

o. have been falling less frequently.

.,. Zn the new p_ctures of the other side of the moon,

o : " obtained by the interplanetary station "Zonal-3", can be
= /

, seen with amazing clearness at many points chains of craters
/

..... ' along the extensive cracks, which_ apparently, could originate

only as a result of volcanic activity. Of course, there are

: also craters on the moon of meteorite origin, but these are

..... mainly of comparatively small size and time o_l.y the subordinate

' roleas compared te larger formations of volcanic origin.

o The new Soviet picture of the other side of the moon

: brin_us very much closer to puzzling out the questions on

the structure of its surface and about the origin of various

_: formations on it.

_ "Pravda", 24th August 1965.
o /'

u

.... , ........................ _.... i_:__........._____..................................................... =
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TaSa COlOr,UNIqUEON _._ LAUNCHING OF AUTO.TIC _?ATION "V_ItUa-_"

In acoordenee with the program for research of 6puce and

• planets of the solar system the _ovtet Union h_s l_unched onr

. the 12th November 1965 a space rocket with automatic inter-

planetary etntion toward the planet Venus.

The last stn_e of the rocket was preliminarily inserted

_o ' into interim orbit of artificial earth satellite, then took
'o

_ ,; off from this or it and placed "Venus-2", on the path to Venus.

/ The station weighs_ 963 kg.

• ' The fliEht of the station to planet venue on the selectedi

°. path will last for three and a half months.

The station "Venus-2" carries scientific insert=ants, b_

_, :' means of which it is proposed to condouct expensive space

research durinE its f_isht to the planet.

_° ; Chemical _nd solar batteries are used for the power

: supply of the airborne equipment of the station "Venus-_".

_, The telemetric, measuring and scientific instruments

_: are switched automatically in accordance with the flight

._i_ pro_ram_ as well as on commands from the earth. A special

,-! measurinK complex on the territory of the Soviet Union _so o"

_. _ondu©tin_ the tracking, determSnation of tr, Jectory p_ram_tera

o .

J
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and _'eption, on earth of the scientific information.

The automatic station "Venus-2" ta moving along a

o trajectory clese to ce£culated caw,

At 12 hrs Moscow time on the 12th November 1962 the

", _i station was 56 thousand km from the earth above a point of

+ ° the earth surface with coordinates 104°19 E and 26037 N.

°_o _: '_he coordination center is conducting processing of all

+' the incoe_ng information®

+++;++_+ _.i Pravda". 13th November 1965..
0' i

t

_: TASS OOMMUI_I_UE 0_I TI'IELAUNCHI,NG OF AUTOMATIC STATION "V_US-_"

°° + On the 16th November 1965 an automatic interplanetary station

"Venus-3" was shot toward the planet Venus,

+..+ The pattern of "Venus-3" insertion into heliocentric orbit

++ .... is similar to that of the "Venus-2",
Q J

_, +. The main object of launc_ing "Venue-J" - enlarging the

volume of scientific information and obtaining of Idditional
+ o ..o

scientific data on planet Venus and the outer space+

_+ °i The automatic station "Venus-_" weighl 960 ks,

+_i+:_," Its construction is sli,_htly different from that of

_,_-i+++` '_Venus-2" by the compositio_ of scientific equipment, This

station is meant to resolve a number of new research problems,

_+ ....... :" _=: _' +'"""":' "+"" ............... L L,'++_".'_ , "+ :17 """ "7 -" /--- -- ............. ,_.- ....... : ...........
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i° The nutomattc interplanetary station t|Venus-} II via placed in

+ trajectory clone to caleulated one, The ground command center

i is tracking both the stations and controls operation of their

i *_+_*" systems,

!

:i,* Aceorc_Ln8 to data of telemetric information, all the

systems of 'tVenue-3 't operate normally, At 12 hrs Moscow

i+ _ time onthe 16th of November 1963 the au_omatie station

° "Venus-3 't was at 65 thousnad km from the earth above a point
i_

i of terrestrial surface with coordinates 23°25 t N and 99°_9'E.

°,, The coordiantion center is processing all the incoming

: information.

! "Pravda", l?th November 1965

TASS COMMUNIQUE. A MESSAGE BAG _ITK USS EMBLEM OF PLANET V_US

On the 1st of March 1966 at 9 hrs 56 min Moscow time the

+_ automatic station '|Venus-3" after three and a half months flight

,' in space reached planet Venus and delivered on its surface a

*_ message bag with the Emblem of the Union of Soviet Socialist

Republics.

i _ The exact randevous of the automatic station with the planet

van assured by the successful correction of the path of flight

of the station on the 26th December !965. Throughout the flight

; °' regular radio-communication wan maintained with the station and

; -

'+!.. ....... +" , ; ". +"+._.."+ +++ ....++.• +.......:......................... + - .............................. ---1
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_. reception carried out of scientific information. On the terminal

; stage of the stationee approach to planet Venue no communiction

eess_.on hae been held.,

' '_. The other automatic station "Venus-2"0 launohed on the

: _ 12th of November 1965_ oontinuing its fliEht along the heliocentric

orbit passed on the 2?th of February 1965 at 5 hrs 52 min Moscow

.... time at a distance of 24 thousand km from the surface of Venus.

_ The fliKht of the station at prescribed distance from the

planet wit}_out correction was assured only by the exact

'" insertion into interplanetary trajectory.

i The experiments, conducted by means of automatic stations
:.

"Venus-2" and "Venus-3"s made it possible to resolve a number
_._.

_i, of p_ncipally new problems of interplanetary flight and to

_o- obtain new scientific data. The material of the flight of

:- these stations are being processed and studied.

"Pravda" 2nd March 1966

°_, ABOUT THE FLIGHT OF AUTOMATIC INTERPLANETARY STATIONS

_ "V/'_4US -2" AND,' "VFNUS -_",m I [I

• Since lone the attention of the 8ceintiste and of the

whole mankind is bein E drawn to the planets nearest to earth.

: Observation of the pl.nets from earth kae enabled to obtain

.... '- important information about their nature_p however, due to their

_ ' distance, and also the preoenco of the earth atmosphere_

interferinE with observations, many most important characteri8-

:_ tics of _.he planets cannot be investiEated from the eartho

O0000013-TSE03



,, Specially mysterious in the celestia_ bodies is the planet

Venue- nearest to us ufter the moon. The best ground telescopes

are able to dintinguish on Venus details not less than _O0-qO00 km

however the many-year8 obser_ationn failed to discover the

,, presence of any visible detailm, since the surface of the

, planet is constantly covered by a compact opaque layer of

,i.! clouds° Until recently it was impossible even to determine

the vevoZution speed of the planet about the axiso Only the

,: radar observations, conducted in WSSR and USA in q960-q962

i : enable_ to estimate the rotations1 speed of the Venus. It

' van found to be quite low in comparison with the rotational

i _ , speed of the _arths tlie planet completes one rotation about

i ,, its axis in almost ,_O0-._OO terrestriaI _tayao

Measurements of the planetts surface temperature, conducted

• _" from the earth by investisatin S its infrared and "radio-interference"
i

radiation, produced results, which so far cannot be explained

: theoretically: the infrared radiation correspondn to very low

:' 0C9; t+mperature t about _0 whereas the radio-interference
.

• radiation in cm and ram wave band ¢orrenponds to the beatin E

, of surface up.to _O0-_O0°C. These results are b_ng explained

at present by menas of various hypotheses. One oJ the most

. prob_le hypotheses Is the asBumption, that the surface of

the planet is really heated up to _O0-_O0°C due to intense

"greenhouse effect"° It ts built up by the clouds of the planet

:_ capable of transmittin_ to the Venus surface solar heat, but

O0000013-TSE04
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almost fully inhibiting return radiation. Hovever, for the

h_ating up to this temperature requires an extremely h_gh

imperviousness of the clouds for infrared rays. This effect

cannot ae yet be fully explained theoretically.

Due to the fact, that the hypothesis of the "greenhouse

°°°i; effect" is not fully proved, there are other assumptions,

:,, for instance, amour their generation due to the intensive

motion of electrons £n atmosphere or inosphorso

see

,, InvestLgation of the actual physical: conditions on Venus,

sharply different from terrestrial object, is of exceptional

° aceintifio interest. Theme stirring questions could be resolved
I

• only by means of automatic interulanetaz'y stations, directed
o ,

into immediate vicinity o_ the planet, orbiting it at short

_/ distance or descending directly into the path of its atmosphere.

/

In construction of these stations a vhc_e series have

_. to be resolved of principally new problems, such, as the

: placing of the station into interplanetary orbits, fixing

of rad:o-communication at distance of tens and hundreds of

millions of km, construction of ne_ equipment for controlling

the station and conducti_ measurements, ae yell as development

.. of instruments for the scientific research.

.. By &aun¢hing the automatic stations '°Venue-2°' andOOVenus-_ °'

the Soviet Union has undertaken the first serious attempt

, to investigate directly this planet. _.

O0000013-TSE05
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Arrangment of the Automatic Interplanetary 3tatLona "Venus-2 It

a._d "Venus-_" i |

o

The scientific object of the stations flights envisaged

,_' ' on the first stabs- interplanetary space research on che flight

* path between the orbits of earth and Venus, at the second

_! stage - nature investigation of the planet venuso

- . In order to provide for an extensive study of the planet

_L it was proposed to conduct investigation by two methods! "Venus-2"L

_, !_ should have passed at close distance from the surface of the

. planet, conduct a number of physical measurements and to

photograph the planet. "Venus-3" should have entered into

° dense atmospheric layers of the planet and to transmit the

.'_ results of direct measuring of temperature and pressure on the

' / surface°

_ The construction of _Venus-_" and "Yenus-_" has a lot

..... _ in common with construction of 8tationo "Hat=-!", "lend-2"

and "Zond-3".

i

_ The stationn are composed of two pressurized compartlents-

_ii_ orbital (Ftg.l_) The special compartment of "Venue-2" contains

_o_: photo-television equipment0 radio-transmitters of cm bsfido

_. one of the storage batterie_ ar, d a p=rt o_ the electronic
%

equipment for the functioning of compartment and none scientific

, measurements.

, The special compartment of "Venus-_" is the descent vehicle

• . ...... . °
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: _he main equipment for the station's function in trajectory

o is concentrated in the orbital compartment. It contains storage

...._' batteries, transmitters and receivers of decimetre band, telemetric

o:. commutators, instruments of the orientation system and movement
i

_. correction of the station, electronic-optical sensors of the

,,_, station's attitude and gTroseopic devices.

_°,,

_ _' The orbital compartment contains 8.18o electronic program_nK

_-_-_._,, device for the control of all the station's systems and automatic

:_ switch of equipment for radio-communication at prescribed time

_°: inervals, Moreover the communication can be started on command

°_. from earth.

i_ Normal performance of the station's instruments requires

! - certain thermal conditions, pro_ided by the thermal control

_f J_ system. The main source for power supply of the whole station's

_ _ _. equipment are the solar batteries, _rranged on two panele,

connected to them, in parallel are the buffer batteries.

_ _o! The transmitters of automatic space stations, operating

in decimeter and centimeter wave bands, can be connected one

o " by one to the pencil beam antenna in the shape of a paraboloid.

_ By means of this antenna the whole emitte_ power of transmitter

• is directed to the earth in a narrow bea_, which considerably

i
: : rai_8 the reliability of radio-communication and increases

the rate and quality of information transmissions

°.

_ "_ _ o "" _....
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Fibre 1_. Diagram of station "Venus-2"('Venus-_'t).

._ 1- special compartment;
i_"o 2- balloons of orientation nystem_

_- microrockets of orientation system|
orbital eomparteent;

; _ eorreetins pro_lsion_systeml
' 6- mapitoaeter rod|

_" 7- radiators of thermal control a_stem;
panels o_ solar batteries;

9- lov-ra_iation antenna!

10- pencil beam antenna!
--: 11- sensor of exact stellar and solar orientations

12- constant solar orientation sensor.

I.
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The reception of radio co _r_and8 _board the station is

through non-directional _ntcnna. To the same antenna can get

_ _ connected t adiootransmitter of decimeter band. Thus, the

radio communication can be implemented without orientation on

...._ earth, t_ae, with s_what lower rate of information transmission

_ than thr_ush the parabolic antcnna.

_r_ Radio-_eceivers of the interplanetary stations, besides

'. the commands, receive a£so special radio-signals from earth

for distance keamaring between the station and the earth and

recession speed of the station from our planet. From the time,

o _i required by the signal to pass from earth to the station and

o_a_ _ back, determination is of the distance, and from the change

°_ !! in the signal's frequency (Doppler effect) - the recession

rate of the station. Noreover, the ground receivers measure

_ : the angular coordinates of the station, i.e. angles, at which

!°_ the interplanetary statioh is visible from the earth. Distant-

oO space radio center maintains a two-way communication with the

0_

_! station by meanns of super-sensitive receivers and powerful

transmitters.

o_ One of the most responsible systems of the station is the

_ orientation and correction system. This eystem provides the

_ required orientation of the station in space at various 8ta_es

of the flights

o: The orientation system of the autos_tic stations includes

_ electronic-eptica_ sensors, gas-Jet _icrorockets, gyroscopic

o/
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•,? meters of the st_tion'o rotatioz_ speed _nd control devises.

,,' The attitude of the station i, determined by the ele_tronic-optt_al

_° sensors, ir_he vision field of vhich should be ghe sun, star or

F: : the earth. Vith the etstionto deviation from the prescribed

i x'_ii: position signals arrive from the sensors into control system

vhiot, by means of ILtcrorockets returns the station into initial
i '_

o position.

...../ The responsible task of the control system Is the

:'__" maintenance of invariable orienta*_ion of the solar batteries

,,,:,:i, so that they will be _.llumined by direct rays of the sun

_ ' throughout the flisht. A special electronic-optical uensor

: , is used for the constant orientation of the stations on the

'_:_o_ sun: vhich enables to find the sun from any orientation of the

'_": station. When the sun falls into the vision of the central

;_i tube of the sensor, this orientation of the station's is

maintained until the next maneuver.

yo'_: Before beginning radio-communication by means of the
o,

,,'. p_rabolic antenna the station must take such an orientation0
_

_:. ghat the ax2s of the antenna during the session vould be

_: directed to the earth with ac_v_acy up-to fractions of a

,_. degree. This orientation is obtained by means of a sensor

consisting of two optical tubes - "solar'* and "terrestrial".

• The axis of *'terrestrial" tube is directed along the axis

of s parabolic anteena , wheeea8 the "solar" tube can turn

.. in accordance with the changes in the angle"su_-station-earth". ....

00000013-TSE12



During the _tation's flight alone the interplan_t_ary path the

,,_, orientation is dolls in the following order. The station turn_

_-_ and captures the sun by the "solar" tubes '_ben the station

, turns about the _is of the 'Joo3ar"tube until the earth gets

into "terrestrial" tubols vision fields After this the

,,,_. rotation of the station cos.see, the transmitter gets cut-into

_, _"" the parabolic antenna and the transmission begins of the

fi_o_ informatinno Throughout the whole communication period the

_o \ I, station's orientation on both the luminaries is maintained

_ by means of a control system. At the end of communication

the station returns to permanent orientation of the solar

o batteries on.the sun.

_ There is a special 8_ar-sensor for _he station's orients.ties

_ during correction. By sense of this sensor the longitudinal

,,_ axis of correcting propulsion system, coinciding with the

._ longitudinal axis of the station, could be oriented in

°_ any direction. This sensor is a composite electronic-

optical device with mobile optical tubes - "solar" and

"stellar". The angles between the longitudinal axis of

the station and optical axtB' of the"solar" and stellar"

_' tubes are determined by taking into consideration the
/

trajectory measurements1 the values of these angles are

: transmitted on board on command radio-line. After the

transmission of these values the optical tubes t_P_ into

prescribed position in relation to longitudinal axis of

the station. At thv start of the astro-correction the

•/
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station turn_ in _pace untl_, in tile vision field of the

,. _en_orta optical _ubeo wil_ appear firAt the _un and then

• o the star can,pus. _ince the _enoores tubes are already

• ,tuned to premcribed an_les, the axis of the station's

engine takes up the required po6ition for correction. In

_ _ this case a very high accuracy of the orientation is obtained

.... w4thin a few angular minutes.

The correction system alSO includes liquid-propellant

_ rocket engine and two gyroscopes. One of the gyroscopes

is meant for e'memorising 'e the statione8 orientation prior

° to cut-in and durin_ the enginete operation, the other-

.... for the cut off of the engine, when the prescribed velocity

has been obtained.

"_: The Flight of Automatic Stations to Planet Venus

o_ The station "Venus-2" was launched on the !2th of

° _,. November q96_ with the object of flight in the vicinity of

.... the planet venus. _o implement the set task it was necessary

to assure, that it will fly past the venus on the sider

°_i illumined by the sun, at a d_etance of not more than _0

thousand km from the surface. On the 16_h of Nove_,ber

• was launched station "Venue-_" with the object of reaching

°'_. the planet's surface.

For convenience of r_dic-communication the station had

o° to lend in'he center of the disc of planet visible f_'om e_rth.
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_, The launching of each station into interplanetary path

0 e_o carried out in two stages. Initially the last stage of

the carrier rocket with _:hs station was p_aced into the orbit
i

earth satellite, Then at a prescribed moment the last stage

was launched from the orbit of earth-satellite and the

_. ._: station was placed into flight path to Venus. Fig.l_ shoes

° ':°_" diagram of the stations _.light to venus and position of the

,° ,, planet at different moments of time,

Implementation of the taks, assiEned to the stations,

;!: requires very high pr_cision in the insertion of interplanetary

_,_"_' vehicles on the movmment trajectory to venus. During the

:-i.S insertion into interplanetary route the velocity of both
• o _i °oe,

o'_

i_/,_, I the stations at the moment of the last stage engine cut-
_:o:<. off composed about 115OO m per second. At these velocities

o .

,_' deviation of terminal velocity by 1 m per second results

• ;_:. in deviation at the planet of about 30 thousand km. To

o

o;t,__, provide such accuracy in insertion is extremely difficult

'=_- technically_ therefore for both the interplanetary stations

o ;::

-o. the possibility was provided for the movement correction

'_ during the flight.

/

o The movement correction could have been done several

times and b7 dif:'-,rent methods. The correction could be

: "solar-stellar" or "soIar", In the first case operates

o o ,' the "solar-stellar" orientation system, which uses as check

- luminaries the sun and the canopus ,tar, This system makes

....g,,._
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_ i_ it _ossibls in principl_ to orient the axis of correction

motor in any direction in space, which provides the possibility

-._ not only to ensure the station's landing at prescribed impact

point, but also changes the time of its n_ndsvouz with the

: planet. This last is necessary to ensure to approach of

_: the station to planet venus durinE the period of their

' visibility from distant-space radio center.

° tll
,o-- In the case of the "solar" correction the axis of

_; correcting motor is directed on the sun or away from the

2. sun, dependin_ on deviation of the actual path from calculated

° :_ and fixed. The correcting velocity and the "sign", determininE

°'_: its direction are transmitted aboard the station. This method,

:i!i not intending the use of the star, is technically more simple.

ii

However with some deviations of the _ctual path from the

_:i calculated one it introduces certain limitations and requires

:_:/ severs: corrections at definite moments. Both these methods

g:'
o' of correction were checked in flights of "Zonal-l" and "Zond-3".
_,_

d

o Parameter measurin_ of "Venus-Z" and"Venus-3" flight

path and prediction of the motion were implemented by special
o

radio facilities and computing center.

During the trajectory measurements distance was determined

_, to the stationer radial velocity and an_lsr coordinates of

the stations. This enabled to determtno with htEh preoision

the elements of the trajectory of stations| velocity components

- and coordinates.

o

IIl/I II I i
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• The results of trajectory measurements were processed on

_ computers independently by several computin_ center_. In order

, to obtain highly accurate prediction of stations movements a

, large volume of flig_at path measurements was implemented. In

=o ',' particular 0 for the station "Venus-3" the measurements were

'" =arried out during 31 communications, includin E 16 times in
C

• the branch prior to correction. The total Volume of information

obtained in this case, composed over 1_00 distance measurementst
°i

, 5000 radial velocity measurements and 7000 angular coordiantes

-_ measurements,

_:i_ As a result of processing trajectory measurements after

° the insertion of station into interplanetary orbit it was

- '_,: fixed I that the flight path of the station UVenus-2" is close

:,. to calculated one. Minimum distance of the flisht at the planet
o %:,

= :_ is 24OO0 km from the 8urfacs_ and the flight is above its

'_- illumined part. Thus, the flisht conditions were fully

,_, corresponded to the set demands and there was no ne4d to correct

. the movement trajectory of "Venus-2". Fibre 16 shows the flight

_, diagram of the station in the vicinity of planet venus.
• _ o,.

. Xanpd._e_ue
..__t naatma _atltmopuan#._rme

llaopmOnrmue

o _OJtPl_t

..

Figure I_. Flight diagram of the station "Venus-_" close
to planet Venue
1- Flight distance _- Flight path _- Hinimum distance
_- Direction to sun _- Direction to earth 6- Venus.
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The station "Vsnus-3°°o according to measurements data0

after insertion into interplanetary path should have passed

at 60,550 km from the center of the planet at O hrs O m£n

37 sac on the 1st of March 1966. At thi_ _ime the station

could not be observed from distant-space radio center.

....__ Therefore it was necessary to carry out correction, which

has been done on the 26th of December q965 at 18 hrs O_ minutes
_.

when the station was 12,9OO0000 kk from the earth, The

- correction was carried out with the use of "solar-stellar°°
o ,_

ori entation.

The required correction impulse with two angular settings

was transmitted on board the station. As a result of corre_ion

.... raidal velocity of the station should have changed by 19.75 m
.... _o'

Z per aecondo According to plan after correction the station

should have reached the venus surface at qo hrs in the morning

Moscow time on the 1st of March 1966 in the center of the

_. disc of the planet visible from earth. Immediately after

_ correction the actual change or radial velocity yam measured.

It composed 19.68 m per second, differing from the prescribed

velocity only by 0°07 m per sac. Such low deviations in

.. correction Velocity vere provido_ by high accuracy of

orientation and impulse operation by correcting motor.

Processing of trajectory measurements, conducted during

the flight from the moment of correction to 15th February

,i' 1966 _ncl_sive# has shown, that the actual trajectory Of
,. "

"Venus-_" differs very little from the prescribed one and

!
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: deviation of the actual landing _oint from the calculated one

_i,.. is not above "50 kin. The m_devouz time of "Venus-3" with the

• planet waa falling at 9 hrs 56 mtn 26 sac Moscow time on the

0 1st of March 1966. which differed from the preset by less than

_ g Ltn. The angle between to earth and local vertical at

°° landing point composed 1°30°. Thus, there WaS no need for
il _

" additional correctiou of the flight path.

? /

_ o _ During the prpcessing of the actual orbSt oC the station

_. sdrioua attention was paid to estimation of the m_xtmum errors

! ;"_. in coordinates determination of the station's landing point

_i :I on the planet venus.

It is well known, that prediction accuracy of the

i i '_I' st._tionOs movement is determined by two groups of errorsz

i-_: - negligible incidental and sy6tematic errors in

2 o

_:,,_'_ radio-technical measurements of d!stance_ radial velocity
L'

_ and anEl es;
?

"_!' - errors in knowinE the astronomical units(mean distance

:_' of eart_ from the sun) and other astronomical constant_

.... Detailed processing of trajectory measurement results

: has sho_.,_ .hat due to instrumental erro_ of measurement

_ maximum deviation of the actual;anding point of "Venue-3"

f_om the predicted _s not over 600 kin. _hereas the euaxim;am

i
erro_ in predicting coordinates of the station's landing

i '
point due to erro,'n in astroao_ical constants does not

exceed 500 k_.
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o Thus, the total _ximum error in calculating coordinate8

of the stationts land'ng point on planet wnus, obtainable
i

.... _ as mean square of these values, is not over 800 km. It

,7

means,that the actual movement t+'a_ectory of the station

+ due to pointed out errors may differ from trajectory,

determined from results of measurements (in Fig.l? it is

..... denoted as "actual"), by plus minus 800 ks. 'A_herefore, the
!

o

actual trajectory will be in the narrow tube, denoted in
+

; Fig.l? as "limits of possible trajectory deviations"_

/

,,_ _'-rror in the rendavouz time of the station with the planet

/:_. compses, according to the calculatlon results, only +_.5

o',: minutes.

+.O

%; Further measurements durin_ the approach of the station

+ _ to planet have shown acceleration in the movement of the
,

_i station, caused by the direct attraction of the planet.
o

It should be mentioned, that Tenu8, having considerable:+
_ i mass, equivalent approximately to earth masB, exerts high

Q *+1

_i attraction on approaching space bodies. Thus, for instance,

_+_/ the capture region of the interplanetary station"Venus"

(region of stFicki_._ the planet traJectortesl see Fig.17)
!

o

_, is determined by a circle with radius of 15+000 km,

'_" considerably exceeding the geometrical radius of planet

venus(6100 km). Therefore, the impact with the planet

,,__ was lseured even in the ca e, if the errors in predictin_

coordinates of landing point were greater than the indicated
_.

• 10-1_ times.

o .
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_ As a remu_ of "Venu_-2" and "Venu6-3" flight a lot of v_riou8

data o_ trajectory measurements were obtained of. These are

of independent scientific siEnificance for studying the

,,,' probleBs Of super-distant measurements and interplanetary

flights. The difficulty of planning interplanetary space

stations is that we are not sufficiently familiar with the
• .

.... : physical conditions of the station's flight in the interplanetary

space. Moreover_ during the tests on the earth of these
oO

_': vehicles it is difficult to create conditions, completely

identical to conditions in space. Final tests of the airborne

systems and stations take place mainly during the acte_l

fliEhts, with launchinE for the purpose.

_.- The flight of automatic stations "Venus-2" andt'Venus-3 _'

_,, has shown t that the operating conditions of space vehicles

.... in direct vicinity to venu_ are still known. During the

o : approach of the _tations to planet considerable rise was

=_o* noted, same as on the American vehicle "Hariner-2"t ofJ

temperature_ exceeding calculated values. Some disturbances

were also noted in radio-communication en the approach to the

planet. The l_st session of radio-communication with the

station "Venus-3" could not be held on its approach to the
L

u planet. The disruption oiuse of radio-communication has not

as yet been fixed. At present a detailed analysi_ is being

conducted of the stationts performance from results of

........ i telemetric information at the previous seaeionn.

I
I
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.,me,_o_';xuO mpa_Pc_Q.. _-':"

° _: _ _'z?.'i.#.:e'_'. " .C J,_'_.? ."

! _ "_-__ Hnnn_Bn_XO_OaI_¢NUe4"aC_xqW
.: -_._!; _.---..--_

06nce_....... ._ " "'".
- - £ 'L;.:'..,....... _ _-_rSOM_

_I _ _,e_,e_..,,...... _ .... .
/

Figure 17. Diagram of ttle ap!_roach of _ Venus-_" w_th the
+_, planet venus.

: 1- lia_tts of po6sible trajectory deviations.

+._i 2- Direction of earth
. _- Flight direction;

:_ _- Calculated trajectory;
5- Actual trajectory;

"_ ' 6- _e_ion of tra_ectories 8tricking into venus;
'°:" ?- D_rection to the sun.

• On the apt, roach of the station "Venus-2" to plamet the

_:- neceBeary commands lers i_sued on bo_rd_ includin_ independent

" inveeti_ations durin_ the approach session accordin_ to the

_?. predetermined program. No confirmation was obtained on the

passage of the_ co,ands. _'he resul_ of experiment will become

kn_wn_ i_ radio-communication is restored with"Venue-2"

_t pre_ent the s_._tion "Venus-2" is continuin_ its flight

+ , : ,.... ++-+_- ---r ....... +-- ........._ +- "
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.... &'h ,_£ " _.'ch itsin belioc,,u__'ric orbit. _n _._e ,. ,,',

('l • ._,*. . _.|0

_._, r ,;;ion Zrom the e:,rth '!:_:;q_,out {F: :hiI :_0;1,v

d-: .. ._I_:o ;e_.;_cr ,:hl:'_n:ithe i'i:i'ht o) co:.Lm_uic _zion

{ [! se_:_:ions,..:,re held :_ith "Ve-lus-_", '..,'it}."Ve*u=-2" 2.6

o"

. ;.:es,qic, nSo 2he L-"".../t::r '.:..........-.r ,_,_ _:_ " _:l;.c ,t-,_:ns t;ith
0

_tVequs--L;" '.';:_.SCO::*:;_Ct(:''_with tl:e a',)oct c..f'_i(_r,.:.ex,-c%

•.............. :u '!..Utthe _'_iht

• " .: ia tr.,jector_: ;::.:i,.,ntificq" ;'":::& ; l,-,.,e_.ricin/o:"!i:tior

'-'-- O'l ._C']'.;'_F_F:L. ",'_ Of t_l" "[;'tti:>._l I S .';re ; -:,:" ',..:Y._ i,ein_::

o i' t:..n.;:.i:.' to o,._'t[_ <L_irLnC _11_:._ co... _:;c ,-.J:.::,:: ,,ha.

-_-_-_ ._n_':"-,i,_,_l-_t.:'_:s'_"c." i:; :.'_ ,"! <':'t of :_'u;; .:'<,ua

)!r*: - " : ' " '

o
.%

@ ,.
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are particles of enormous energies, moving at speed, very

similar to that of _ight, - cosmic rays. The concentration

of charged particles is paraticularly high in the vicinity
.

of the earth - in its radiation belt, where these particles

are held by the terrestrial magnetic field.

,,' The flux of solar particles carry a magnetic field,

o : although weak, but quite measurable by the instrument_ of

_ space rankers, receding beyond the limits of terrestrial

o
,_, magnetosph_e.

. °_o_ If'is of considsrkble interest to study these effects

at present during the period of minimum solar activityg

_i_ ,, vhen the occasional, isolated ejection of matter f.tom the

....i. sun and the magnetic disturbances bound with it could be

._ i fall.red more clearly due to them being relatively rare.

...... Very essential 0 in particular, is the investigation of

transitory region from magnetic field of the earth to
o

° i interplanetary magnetic field, Le. boundary determination

_ of terrestrial masnetosphere.

_' The exit of the station _eyond the lim.tts of matnetosphere

• petit8 to study the low-energy component of cosmic rayst

which does not reach the earth's surface due to its _agenetio

-_ " field. It is precisely this component that mainly deterRinen

____-"i the change in cosmic rays intensity during the eleven years

cycle of the solar activity, and the sudden rise of the

...._ -_ radiati.m dangerous to spacemen dur_nE the solar chromospheric

_._..__ - _.

If- flares. The study of the variation of cosmic rays intensity
i '
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, with the receeaton from or approach to the sun is of enormous

sceientif_ c interest.

_o,:_..' For the study of physical coaditions ia the outer space

the station "Venus-2" and"Venus-3" carried the following

_. sceientific instruments:

......L,, - three-component ferroprobing masnetometer for
oZ;,

.._ measuring interplanetary magnetic fields;

_?!!i. - gas-discharge counters and semiconductor detector

_." for investigation of cosmic rays;

': - special pickups (traps) for flux measruing of
/.

_, low-energy particles and flux determination of solar plasma

o__,._, and their energy spectra;

; ' : - piezoelectric pickups for investif:ation of micrometeors!

_":, - radio-receiver for measuring comic radio-emlssion in

: _,,_. wavelength bands 150 and 1500 m and 15 kin.

....e i'

--_: This set of instruments covers the main cha_acteristics

......... of physical conditions in the interplanetary space,

o _
_: Data of physical investigations obtained in the flight

_-! of stations "Venus-2" and"Venus-3" are at present under study.

° The results will be published in scientific Journals°

( TA_S )

: i " Pravd_" 6th March 1966
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" TAS_ COl_UNI_UE " VENUS -4" IN FLIGHT
.#, i

/ : In accordance with the program for rssearoh of space _nd

+_, solar system planets th_ _oviet Union has launched on the qYth

+/ of Junl q967 at 5 hrs 40 min Moscow time a space rocket with

automatic interplanetary station toward the planet venus.

The last stage of the rocket was preliminarily placed

(_ into interim orbit of artificial earth satellite, then took

off from this orbit and set into flight automatic station

"Venus-4" weighing 1106 kg°

The flight of automatic station to planet Venus will

last four months.

It is envisage_ toeonduct an extensive space re_arch
o

o

o • during the flight with the help of scientific instruments,

,+ carried by Lhe automatic station "Venus-4".

Chemioal and s_lar power sources are used for energizing

:+ airborne equipment of the automatic station "Venus-4".

"( The telemetrfolmemsuring and scientific equipment is

switched automatically in accordance with the flight program

and on radio-commands from earth.

+0
_ A special maasuring complex _n the territory of the

Soviet Union is conducting tracking of the automatic station

measurements of its trajectory parameters and Peclption an

: earth of the sceientific information.
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: _ : _he movs_lent of the _tatio_ "Venun-g" i_ elon_ the trajectory

i " close to prescribed one, At lg h_e Nogcsw time on the 12th of June

1967 the statJ.on wa_ at 112 thousand km from earth a_ove la point
q_

,.,. " of terrestrial surface _'ith ¢oo_din,te_ 70o18 * N and 6°_9t_.

,, _i The whole equipment aboard the automatic station "Ve_uo-g"

'" operates normally.
%

p

The coordination center is conducting processing of all

the incomin8 information.

o. "Pravda", 13 the June 1967.

TaSS ,COMMUNIQUE ON :,.'H,E,FLIGHT TERI,IIN_TZON OF IIVE_U_-_II. / • • ,i z , ini

,_;. On the 18th of October 1967 Soviet automatic st=tion

"Venus-_"_ reached p!aret Venus_after cover_n_ a distance of

_ about _50 million kin, During the four-month flight the atation

, enabled to obtain new multiple data on the physical properties

o .,. of outer space,

_. On the approach to planet venus the station _ixed non-

i- • presence of any noticeable masneti¢ field and raidation belt

! i of the planet. A weak hydroEen corona was detected,

'_:_ Today, 18th of October 1967, at 7 hrs _ min Ms,cos time

_ , the automatic station "Venus-_" entered at escape velocity into

-. the atmosphere of venu_ and the descent vehicle - _cientif.tc

! _.,. laboratory separated from the station. After aerodynamic

! ,

o : brakin_ of decending _ehicle in the planet'_ atmosphere, a
i"

?

i
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_ special parachute system began operatin_ and the vehicle

°_

. continued ito smooth descent in the atmosphere of venus.

The sceientifi¢ instrument8 of descendin_ vehicle
?

i .o_,
o,_ cov.tinue8 steudy measurements and transmission to earth of

o ,2:'

/ the venus atmpsphere parameter.s during one and half h._u:s

oO at the extent of 25 kn:. The vehicle descended on the

,_ .... surface ot' the planet, delivering a second message baE

,_°°'. with the emblem of the Union of Soviet Socialist Republics.
;._

Q
°..i

_'o. o J '

" _'i Measurements were made of pressure, density, temperature• _,..,,._.._:r

"' and chemical composition of the venus atmospheres.

_ 2

':: Throughout the extent of the measurements section the

_/ _ temperatu-e of the atmosphere varied from gO to 280°C,

o_ atmospheric pressure - from 1 to about 15 atmospheres. TheQ

_:2o__i_ guaging has shown, that the venus atmosphere consists almost

..e_: totally o_ carbon dioxide; oxy,_en and water vapors composes

:_i:': about one and k half per cent, no tra=es were detected of

_ '; - nitrogen.

/ Data of the sceientific gauging are being processed and

°_! will be published.
d

%..

o

-_ _"i Thus, the _oviet automatic station "Venus-_" for _he

: _ . first time accomplished a smooth descent and landin_ on the
i

o.

: surface of the planet and made it possible to obtain mo_t

valuable data about t}_e planet venus.o
o .

.. ..
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The scientific re_eorch, carried out by the Soviet automatic

interplanetary station "Venue-4" is a new 3oviet technological

breakthrough, an important step in the research of solar system

_' planets.

Pi: 'lPravda", 18th October 1967

SOVIET INTERPLANETARY STATION "VENUS-4"
i ,,| i i l

: _!+ On the eve of the glorious anniversary of the Great October

Socialist Revolution and the tenth anniversary of space research

era were marked by a new brilliant victory of the Soviet science

:_ + and technique. The automatic ._.nterplanetary slation "Venus-4"

_ carried out and extensive research on flight route, in circum-

planetary space and in the planet's atmosphere.

In size, distance from the sun and extent of the atmosphere

f_ venus resembles earth more than any other planet. It revolves

_+ around the sun at a distance of 108 million km and completes

i :: during 225 terrestrial dnys complete revolution in orbit_ very

_+/+ similar circumference.

During the movement of the earth and venus around the

/ sun distance between them varies from 40 to 260 million km.

°: By means of opt$cal telescopes it is possible to observe at

this distance details of a few hundred kmo However for the

observation of venus these tested methods are ineffective

>_ due to its dense could cover. Therefore until now the science
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o did not posses any authentic information about the physical

_'. conditions on this planet, tncludin6 its atmosphere.

: Indirect data on chem£cal ¢ompos£tion, prssaure _,nd

temperature of the venus atmosphere, based on _esults of

ground observations, are so controversialt that they have

_' jp_oduced a lot of hypotheses. Thust for instance, estimates

of surface temperature varied from minus gO to plus 400°Ct

_ and the atmospheric pressure on the surface - from one to .50-100o

i-_i: atmosphere. Only lately by means of radar observations it

• was possible to estimate the rotation speed of the planet about

its azis. Beginning from 1961 the Soviet and American automatic

°! interplanetary stations have been flying to venue_ and in 1966

:/ Soviet station "Venus-3" reached the planet and delivered a

message bag of the Soviet Union on its surface.

; On the 18th of October 1967 Sov£et automatic station

i ,,i "Venus-g" has successfully implemented entry into venus

atmosphere, for the first time gauged the physico-technical

: characteristics of the atmosphere. Direct gauging of the
o_

venus atmosphere are the greatest modern technologicaal

/:' breakthrough, marking a new sta_:e inths study of the solar

; system planets.

1. AUTONATI,C INTNRPLANETANY ',STA,TI,Ull'ov_IUS-4"

_ The main scientific task of the automatic i_terplsnetary

._ station "Venus-4" was determination of the main physico-chemical

O0000013-TSGCl3
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: char_cteris_ic_ of the venus atmosphere. Moreover _n extensive

space reQearch was conducted on ti.e flight route,

., The station weiEhm 1106 k8 and consists of the orbital

compartment and decending vehicle (Fig.18).

• Orbital Compartment

j_ Orbital compartment is a pressurized body o£ cylindrical

• shape with _llip_:ical end panels. Arran_ed inside are the

"_" electronic deviucs of the radio-set, astro-orientation systems

and scientific instruments. Here also are the automatic unite

of thermal control system, chemical current sources, capable

of being charged from solar batteries, and control system.

Attached to the body of the orbital compartment are the

_i_ descending vehicle, correcting propulsion system, optical sensors

and operating organs of the astro-orientation system, unfolding

/'ii panels of the solar batteries, and pickups of sc_entific instruments.

"L

The station has a liquid-propellant rocket engine for

o_ correcting flight trajectory, so as to enable it to get into

the planet. The propulsion system is provided for two corrections.

: During the flight of the station "Venue-4" the accuracy of the

first correction was sufficient, so that the second was not required.

Descendin_ .Vehi.c_e

: The descending vehicle, meant _or scientific research

in venus atmosphere_ h,s a shspe resembling a sphere of
o

1000 m_ in diameter. _t_ w_ight - 3_3 kg,
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- 1229-

• /

/
/

i

4 =.,==
ailllS

_ :

. .,[_

?,

' Figure 18. General view oS* the station "Venus-g"

<ii 1- orbital compartment(O0) ;
_- 2- astro-orientation sensor;

_: 3- sensor of permanent solar orientation;
', g- gas c_linders;

:_" 5- orientation sensor"Sun-Earth";

' ii 6- pickup and rod of magnetometer;
°' 7- pencil beam parabolic antenna;

_ _" 8- non-directional antenna;
_ 9- radia_.r of thermal control system;

--_ 10- Solar batteries panel;

_¢)_ 11- correcting propulsion, s.Tstem;
_ 12- microrocket of astro-orientation system;

°" 13- counter of cosmic particles;
o. 1/_- vehicle.

Itis well !cnown, what difficulties had to be overcome

°._ for descent of vehicles, moving at orbital velocity in the

" _{"(, _rthls atmosphere, the characteristics of which are well

' known. It can be ims_ined, how much difficult was the

oroblera of constructing descending vehicle of "Venu_-l_ ",

o, o° , ° °o o _ ',
._ !, ., , o e o ',_

,- _ _ , _. _,_ _. .. o
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which had to enter into atmosphere of venue unknown to ue not

at orbitalt but at eec_pe velocity.

i :_.i. _ntry into atmosphere at escape velocity, ,_nd suecesr, ful

!,._. braking of apace vehicle were accomplished I'or the firet time

" in the vorldOe technique. At this velocity temperature

following the shock wave, generated in front of descending

'J" vehiclet is up to 10-11 thousand degrees.

--'L, : To reduce the influx of external heat inside the vehicle
Q

,'{ during the entry and aerodynamic braking, and ales for protection

, :? from the "hot" atmosphere of venus the surface of the body ie
i

! ;" coated with a epecial heat insulation. A damper is fixed at
Y

i_ ,°_.' the bottom of the vehicle, to reduce its oscillatione with_,,_

!_'. movement in the planet's atmoBphere®

. ',: The descending vehicle has tw_ pressurized compartme,'_t_ -

instrument and parachute. The in_'_rument compartment carries
i ;

_'" tr_emttter, telemetric system t st.rage battery, proKramtng
i _ .

.... , timer, unite of auton_atics0 thermal centre,'1 s_stem, scientific

- instruments and radio-altimeter.

Z

_._ : In the parachute compartment is a system of two parachutes -

'_' _ braking and the main one, made of heat-resietant cloth, estimated

. for tempePature of up to 450°C. Moreover, it contains also the

'_:, pickups of the Bcientifl¢ inotruments_ tranemitting antenna _nd

antennas of radio-altimeter.

: i ./

_" 0 _ _ _ "--.
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The parachute8 open by means of automatic syetomt which

includes sensors of atmospheric p_e_oure and overstrain, and

the programin_ timer. When the speed of deocending vehicle i_

reduced a_'ter the aerodynamic braking from 10,700 m per second,

the brakin_ and the main parachutes are activated on co,,mand

of external pressure sensor and reduce the descent velocity

o to a few meters per second.

"_ Simultaneously with the main parachute oper. out the antenna

system and the radio-altimeter and transmitter, which spends

scientific information to earth, are switched in.

"_ Prior to take off the descsndinv vehicle of "Venus-4"

_.,o,.• was sterilized.

The descending vehicle carries two message bags with

o_: the emblem of the Union of Soviet _ocialists _epublics,

o;i which were delivered on the surface of planet venus.

:o. Radio _quipment of the Interplanet_ry Station

The radio equipment of the station provides for trajectory

parameters measurement, memorizing and transmitting of service

_ and scientific information and also control of the systems

_-__°_. perGrom_nce on comm_nds from earth.

The orbital compartmentg besides the two receivers anti

transmitter_ contains telemetric commutators, decod_r_, memory and



_- auxiliary electronic equipment. Part of the radio equipment

' in descendin_ vehicle includes two transmittero, telemetric

commutator and programing mechanism. Moreover t there is an

autoamtic device for the ee_tching over of transmitters in the

case of failure of one of them.

The stationts communication with earth was in the decimeter

o band of radio waves. Thz'ee airborne antennas were used during

the flight; one pencil beam with parabolic reflector about

"_ 2.3 m in diameter and two non-directional. Depending on the

_ _ session's program the selection was of one of these antemnas

_-! by feeding co?,_-esp_)nding comm.nds from the airgorne block of
C

o_'_ automatics or from the earth. Information transmission from

_"_ descending vehicle during its lower:ng on the parachute was

through a special antenna, which concentrated energy in
V

comparatively narrow,cone, within which was the earth.

_ o • During the flight transmitters of descending vehicle co.ld

- be cut in to any of the non-directional antennas of the
o .

o , orbi tat compartment.

Iu between the co:_,munication sessions the airborne _adio

+ + equipment was _ . duty, when decoders ot" co,_mand radio-line
o,

and one of receivers, connnected to non-directional antenna_

_< remained cut-.4n. Moreover, in these conditior_s the reading
]

___ of the scientific instruments was fed through telemetric
• commutator into a special memory device. Dur:n E any communication
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session8 thia informati,n could have been transmitted frem the

_ memory to e_rth.

_ ° During the comr_unication s-ssions the radio equipment

! %_ operated in di/ferent conditions. For telemetric transettssion

_he corresponding commutator or memory w_s cut-in to

transmitter on command from the airborne progrmming t_mer or

o : on cammand from th_ earth. The rate of the infermation

, transmission was fixed in this case in relation to antenna

• apnlzed and the oistance of the station.

o _ In planning and production of the electronic radio

_ equipment 8_ecial attention was paid to its reliable functioning.

The launching of the station wms preceded by prolonged test_

; of similar equipment in more difficult conditions, than those

L
expected during the flight. Zndividual, the more important

_._ ,,_ __ devices were duplicated. However there was no need to use

the doublihg devices during the flight, as all the equipment

_,o: operated faultlesslyoo

_: Technical dif,riculty in receiving weak radio-sisnals of

space vehicles, meant for research of solar system planets,

is obvious. In this case the additional difficul_y was due

to the fact, that the most valuable information was _r_nsmit_ed
/

during the approach of the stati n to venus with rapid increme_t

° of velocity. The speed o£ transmitter in relation to receiver

o chan_es the wevelength of received s_gnmls. There:ur_ i, rmception of
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_ignals from the stati,m anproaching venu_ it who nece_aary

exactly al_d at hiBh speed to reconstruct the receivers of

i

: distant-sp_ce radio center.

_ Power _up_)ly System

i The power-supply systems of the "Veuuo-_" station consists

. Of solar batteries, arranged on two panels, the ical storage

i ,,: batteries and control block. The system provides for a wide

; range of load at minimum weight and is constructed on a circuit

_ ii "generator-buffer batter_l. The power generator is a solar

_ _° ' battery on emiconductor transformers, aud the buffer battery
o !;

o ' are the chemical accumulators. The buffer battery provides

for energizin_ of the station's equipment dur ng the communication

i " i sessions° It is recharged througho_t the fZight from solar

i _:°_" batteries.

i °°o There is a stora_:e battery in descending vehicle, which

_oo°_ durint_ the flight is in non-operating condition and is only

! charged by a weak current from individual section of solar

batteries. During the movement in the venue atmosphere it

i_ provides power supply to all the equipment of descending

vshicle_ The capacity of the storage battery wao estLmated

; for operation of equipment in descending vehicle fo_ at least

__; 100 minutes after separation from the orbital compartHent

_=__ so as to obtain and transmit information about the venus

o atmosphere.
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r: Orientation of Int•rplanetar_ ;t_t_on

In flightt according to program, the stat_.on i6 oriented

ii_"" in _ace in • quote definite way, by me_nn of orientation and.

.......... stablizntion system. This system carries out the following

functions

"__ - providing best working conditions for solar batteries

_:_,. and thermal control system;

"i, - orientation of the parabolic antenna on earth during

_: radio-communications;

..... exact orientstion and stabilization of the station
i_, '

.o j in space 4urine the traJectorycorrections.

_'" The orientation ann stabilization system includes the

., .... electronic-optical sensor_ gyroscopes and control equipment.

The station is turned into prescribed direction by means of

gas get microrockets. The attitude of the station is fixed

in relation to astronomical reference points_ earth, sun and

¢anopus star° The orientat_on at all the stages of the flight
° o '_'i

is executed in the following way" deviati,_n from the prescribed

referen.., is determined by zhe optical sensors, v_ich give

signals to control system for the switching of m_crocorkets

" and the station trune until its orientation in space is according

to the required one°

_. The basic condition of the etat_one8 [light to venue is

the constant orientation _f tee _olar b_tterie_ panesl perpendicularly
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+,
,

• tO surveys. _pecial elpctroric-op_ieal o_n_or enabls_ to

f:nd the direction on the sun c_nd tm retain tni_ orient_tion

", of the stt+tian. In t_ets ca_._e the communication with the

station is maintained through n,,n-directi_nal antennas. The

';; . 6ame orientation could be executed by the turning of the

, vehicle a,_out the axiss perpendicular to the plane of solar
O

L: batteries. Thil axis i_ primarily oriented on the sun.
• +

_,_; The use in radio-co- ;+:u_c_gions wit_ earth of pencil

._: beam parabolic antenna requires orientation of the station
+

:_ in space with high precision, This is obtained due to the

• fact_that the orientation of tile station in this case is

fixed relatively to direction on the sun and the earth.
i
+,i

• :. After the sun and the earth are captured in the vision

o : field of the sensors the anteena becomes directed exactly

/°°. on the earth.
+

_+°_ The highest requirements of the orientation precision

+

_.,) are demanded of the station during the trajsctory corrections.

o. At this sta_e of the flight the vehicle Is oriented on the sun

o_: and canopus staI'. During the turn of the station both the

°+: luminarieG fall into the vision field of the sensorts optical

° ; tunes ,'_no the engine's axis takes up the required attitudes.

o_,: Thermal Control _ystem

+ One of the mo3t imnortat,t systems in the automatic

interplanetary atat ona i8 the thermal control system. It u_+_ the

+
'u

u

oo + _o+...._:...... L;.... : ' 0' ° ' _ _ _ ,. ° _ ++ ".?i,

000000 3-TSG 2



J

- 12_.G.

responsible task of ma_z_taini_g in a_l th_ eompart_ent_ tha

prescribed temperoture conditiono. The rvquired thermal
io i

conditions of the e_ment8 of construction ,nd airborne

systems is provided by the combination of pa_ive _Jnd sct_ve

_ methods nf thermal control.

The passive method of thermol control mainta_no the

° thermal conditions _Or operation of correctLng engine, solar

i batteries, antennas and equipment outsi-e the station. This

is obtained by the choice of heat insulation, optical factors

of coating _nd ot_er means.

.... Thermal conditions of the orbital compartment and descending

° vehicle are maintained by the active thermal control system.

_i The action principle of this system is that in all the compartments
/7i

_ is build up a forced gas circulation. Stream-lining the neat-

i emanating elements of devices and systems, the gas becomes

_ heated and yields the excessive heat to heat-exchanger, which

emmkts it into the space. By controlling flow of gas, incoming

into heat-exchnnger, the required temperatture conditions are

obtained in compartments. The thermal control system has fully

implemented the tasks, imDosed on it.

L

II The Fli,_ht to Venus

i The "Venus-4" station was launched on the 12th of June 1967.

: Initially the vehicle with the last _tage of carrier-rocekt

_': was placed into the interim orbit of the artificial earth

_ate]lite. After orbittin_ the last sts_e of the carrier-r_cket

/ •
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The last branch of _he flight is of the greatest interest.

When the vehicle was about 45 thousnad km from venue besan

the near-planet session4 The station was stinted with

parabolic antenna directed on the earth. This position

the station maintained until the entry into atmosphere.

Thereafter the near-planet session was terminated and

descending vehicle was separated from the space station.

With increasing density of the atmosphere the breaking

of descending vehicle was imitially sharply increased. The

overstrain was more than 300 times greater than the terrestrial

acceleration. When the v_locity decreased to about 300 m

per srcond, the parachute system was brought into action.

At the _ment of o_ening of the main parachute, the

transmitter of _escending vehicle was started. The transmissi_n

of the data about the planetls atmosphere began. From the

gauged atmospheric parameters cs_culations of the further

movement of descending vehicle were made. After 94 minutes
%

the station ceased to transmit information. Until this moment

the pressure and temperature of the atmosphere were gradually

rising.

_roceesing of radio measurements made it possiSle to fix

the position of projection onto venue surface of the entry point

of station into atmosphere with accuracy up to 500 km. It is on

the night side of venus, in the ricinlty of equator about 1500 km

from the terminator(shadow boundary). This permits to conclude,

that the whole descent was _n the night side of the planet.

_
........... _,_ ...... ii_-lW ........ 1
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Figure 190 Diagr_um and the main stages of the "Venus-4 '_flight.

I- insertion into interim orbit of artificis_ earth satellite;

2- exit into flight parr to venus;
_- correction;
W- near-planet session. Radio communication with earth on

parabolic antenna;
5- braking of descending vehicle in the atmosphere Of venus;
6- descent on parachute, scientific measurements and

transmission o£ information to _a_tht landing,

// '2,VIII-6

_e_mopaa .o_e_a_mu_a_ . 8eHapa.
J_nuN,,?_mu 3_,;N/_ _r. IZ.IX'5? 18.X-_?

Figure _0. The flight diagram of the _tation and reciprocal
position o_ earth and venue.

1- take o_ _- flight path o_ the "Venus-_ u station.Length
i o_ route _0 million kin. _- earth orbit. _- venus orbit,

_- S_A. _- arrival
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IIl Scientific Resear.ch

Bcientifi¢ research vas conducted by "Venus-_" station

throughout the flight Ea_th-"Venus, in circumplanetary space of

venus and in dense layers of its atmosphere. The orbit_l

compartment carried the foil.ring scientific deTices| thTee-

component magnetometer vith measuring range of 50 gammas

(_010 "_ oersted) and 2 &amua sensitivity counters of cosmic

rays part, cleat indicator of the ultraviolet radiation of the

sun, discribed by particles hydrogen and oxygen for recording

these gasSs in circumplanetary space, traps of charged particles

for the stud_ of circumplanetary plasma (ionosphere).

These instruments conducted measurements throughout the

flight until the moment, vhen the orbital compartment entered

into the upper atmospheric layers of venus and ceased to

' function. Measurements, obtained during the flight in heliocentric

orbit, confirmed scientific data of the previous interplanetary

flights. At the same time measurements, conducted durin R the

flight of 'eVenus-4" station, have shorn, that in 1967 the flare

intensity of the solar cosmic rays increased hundreds of times
/

•'1 in comparison to 1964-6,. This is bound vith increased solaractivity. It Bay be expected, that at the peak of the solar

j activity, vhich is expected in 1969, the flares intensity of
1

the solar cosmic rays vili be even higher.

• Observation on the near-planet branch Of trajectory has
i

i shorn I that the flux of high-enersy cosmic particles remained

!

b

I I I II " Ill,IF ill II[_"
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invariable up to 5 thousand km from the venus surface and

was equal to flux far from the planet. _ith the closer

approach to venue the flux decreased due to absorbtion of

cosmic rays by the planet. This result shows t that there

are no radiation belts on venue0 similar to terrestrial.

One of the tasks of the "Venus-4" station web the

investigation _f the magenetic field of venus. During the

flight to venus in 1964 o£ American station "Mariner-2"

it was fixed_ that the dipole magnetic field of venus is

not above one tenth of the magnetic field of the earth.

Preliminary analysis of the results of measurements of

"Venus-"" station on trajectory up tea few hundreds of

km from the venus surface permits to draw conclusion, that

venus is devoid of magnetic field, dipole moment of which

would have _omposed over three tan-thousandths of dipole

magnetic field of the earth. This result has considerably

verified data, obtained by "Mariner-2"; it ie specially

int_;esting due to the fact, that prior to the flights of

space vehicles to celestial bodies the ideas were dominaU_,

that all the planets of solar system have magnetic fields

8i_lar to earth.

The forthcoming _etailed analysis of experimental data

wall make it possible to confirm further this ealue and,

besides , to define, whether the _lanet has disturbing effect

on magnetic field in circumsolar space.

', " ...... .... _ =,, ,, ,,, i i --_ ........... - I

.... . .: tl ---- iii ii ii III II I
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i Preliminary examination, d reeult_ fr,m _periments v_tb
traps of charged particles hoe shown, that the concentration

of charged particles in the investigated region of the venue

upper atmosphere (at altitudes over qO0 km) le not above 1000

particles in CUocmo i.e. st least byte orders lees than the

maximum concentration of charged particles in the ear,his

ionosphere. The question regarding i_nosphere of venus was

repeatedly discussed du_in_ the last few years and a number

of authors considered, that the concen%ration of charged

particles in the upper atmosphere of venus exceeds by several

orders concentration in ionosphere of earth. Measurements,

conducted on "V_nus-_", have shown, that in actuality the

ra_io is inverse.

The equipment for recording dispersed ultraviolet radiation

of sun by particles of hydrogen and oxygen in the interplanetary

space and in the atmosphere of venus detected presence of the

neutral hydrogen, starting from about qO,O00 km from the planet's

Jlurface t Measurements have shown, %_at the hydrogen corona of

venus contains approximately thousand times leas of hydrogen

than the upper atmosphere of earth. The presence of the hydrogen

corona is explained by the fact, that hydrogen in the atmosphere

of venus, Just as in the earth's atmosphere, flows out into

interplanetary apace, farming on extended shell. As regards the

atmmio oxygen, it was not detected throughout the extent of

orbital compartment entry into atmosphere, from which it follows,

that the quantity of oxygen at altitude of ,vet _00 km is hundred

"_ _ "* *' ,? ..... Iil I I i I ! _ _'_ ii II ....... [I IIi III
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Million times leas, than in the earthll atmosphere at

• corresponding altitude.

The descendins vehicle carried the following equipment for

/
investigating the dense layers of venus atmospherel two resistance

thermometers, haP,metric pickups deneimeter, 11 gae-analysater-

cartridges.

These instruments permited for the first time to obtain

directly gauged data on temperature, pressure and chemical

composition of venus atmosphere.

Presence of atmosphere on venue Was proved in 1761 by

HoV.Lomonosov. Later by spectroscopic methods it was fixed

that the atmosphere of venue contains considerable quantity

of carbon dioxide, however its relative content was not known.

The pressure of venus atmosphere was also unknown. Radio-

astronomic observationm indicated high temperature of the

surface, however their interpretation was not qulte unambigoue.

Some scientists assumed, that higher intensity of radio noises,

ensuing from venus, is caused by some electric processes in

the atmosphere. Therefore the direct experiment, conducted

by descending vehicle, is of the utmost, lignificanco for

clarifying the actual picture.

The cartridges of gas-analyzer were filled with sample

of atmosphere at two levels of altitude. Directly after

opening of the parachute the atmosphere sample was put into
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five cartridKe8. Into the oth_r six cartridges the sample

was put 347 s_conde after the start of parachuting. After

the input of samples the gas-analyzer cartridKea were

hermetically c_osed. In each car_ridge was p_aoed an active

absorber, which absorbed one of the chemical component of

the atmosphere, which made it pocsible to deter,Line the content

of th_s component from the pressure drop in the cartridge.

_1 the analyzers operated. _hey have shown, that carbon

dioxide i8 the main component in the atmosphere of venus and

composes at least 90-95_ of the total composition. Analyzers

with threshold sensitivity of seven per cent did not record

presence of nitrogen. Percentage content of oxygen was found

to be about 0._, and of water Jointly with oxygen - not

over 1.6_,

The t _e_ature sensors were estimated for measuring

temperature of ambient gas from O°C to _O0°C. The pressure

WaS measured by an ordinary aneroid barometer. Density meter

had a range for carbon dioxide f_om _.qO "_ to 1.7.10 _2 gram

in cue cm,

The action principles of density ester i8 based on

ionization of atoms and molecules of gas in the sensor by

fast electrons, built-up by a source of beta-radiation, and

the intensity measurements of ionic current, which is the

density functio_ of a atmoepherto gas. The equipment operated

continuously untfl the torminationof radio-sSgnsls reception
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from descending vehicle. Analysis'of gauging results enables to

draw concluoion, that the atmosphere of venus is characterised by

high preoaurs_ density _tnd temperature.

Data of scientific measurements, conducted by "Venue-4", are

being studied in detail and confirmed. _he resul_o of subsequent

, analysis will be published in scientific Journals.

_ _he successful flight accomplishment of the automatic station

'lVenus-4'* to one of the most interesting planets of the molar

system and implementation of the most difficult scientific

experiments is a new Soviet technological breakthrough, shoving

unpreaodented rise of science and Cechnique in conditions of

socialism. This is one more brilliant proof of the successful

: implementation of the maJectic program of communism building,

_ outlined by the XXIII Convention of the Communist Party of the

Soviet Union.

'z_e flight of the Soviet station eeVenus-4" resolved one of

the moat difficult technical problems of interplanetary communicat-

ions, which opens a new page i_the mastering of cirOumosolar

space and planets.

The unique scientific data, obtained by the "Venus-4"

station, are a most important contribution to universal science.

The new victory in space is a marvelous present of the Soviet

, scientists_ engineers, technicians and workers of all organisations,

participating in developments construction, launching and

: controlling the flight of automatic statione'Venua-4'', for the

fiftieth aniversary of the Great October, the report on their

work to oomauniet party and to Soviet people,

_., "Pravda"_ 22nd October 1967.

-" 00000014-TSA09
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PR_S-COLd,_J¢,_C_, D,_ALING 'd;Vi_H'Pii_.SOVIET

_UTOMA_ZC._A_ZON"V_Ng_-_!"-.--

Yesterday in the Conference Hall of the Presidium of the

Academy of Sciences U33R a press conference of _oviet and forei_

Journalists was held on the flight of the _oviet automatic station

"Venus=4". The whole world was enrs?tured by the new feat of the

3oviet Union, due to which the thick shroud, surrounding the planet

_: Venus, is openin_ out in front of the whole mankind. This is why

_ the _ress-conferenee was of so much interest to the gathering. The

fact is, that here fo_- the first time information will be disclosed,

unknown to m_nkind till now.

In his address M.V. Keldysh disclosed that on the 18th of

October 1967 _oviet automatic station "Venus-4" has reached the

_ planet venus after a four-months flight. The descending vehicle of

': the station smoothly descended in the atmosphere of this planet.

The "Venue-4" station provided a lot of valuable ,nformation on the

interplnnetary space, on the properties of the outer space in the

vioinity of Venus and for the first time enabled gauging of the planet's

atmospheric parameters. This is a new great step in the research

of Solar System planets.

; Venus is the planet nearest to earth in the Solar System. In

1961M.Vo Lomonosov discovered atmosphere at Venue. The planet is

shrouded by a thick cloud cover, which does not permit to see its

_" surface. Thie hampered the study of Venus, and upto now a lot in

its nature remained mysterious.

• ?_

| I

O

, The material of the press-conference is printed with
• ab_revlations (Ed.).

- _ _.:.'........ _ .... ,° , ........... i I IIII Ill I I
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" Only quite recently _ovtet end &me_&can &nv_atigatora

determJued by radar methods the rotation period of V_nu_. Ito

was found to be approximately 2_0 days. And the direction of

rotation - opposite to that of earth/terreotriel. _ndio-methodo

have provided lately s number of data on the temperature of the

atmosphere, however, the interpretation of the obtained data was

not unambigous and _ave birth to various hypotheses.
.o

: Actually, remarked M.V. Keldysh, there were no experimental
J

data whatsoever regardin_ pressure on the planet's surface. The

values mentioned were from one to hundred atmosphere. Various

: asslmption8 were put forward about the chemical composition of

it Venus. It was expected, that concentration of carbon dioxide here

i:_ higher, than on earth. However, the estimates of its content

: varied within a very wide ran6e - from few to almost hundred per cent.

The first ste_ in the investigation of planet was tl_,_ study of the

properties of its atmosph,_re. The problem of descent in the

atmosphere of Venus was ve:'y difficult and required construction of

a vehicle, adaptable to wide range of possible conditions. In

determinin_ the problems of experiment we as_umed, that gre_t success

will be even in the case, if we could pass even a portion of the

:_ atmosphere in d_scent trajectory, since the deviations from calculated

values could be tens of times.

L_

-_ Throughout the descent trajectory we steadily received from

• t;_e station clear radio-signal_. It must _e said, that the problem

of radio-_ransmis_ion from the atmosphere of 'renus also concealed

a lot of new and unknown quantities. Power supply could only be
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provided by the _tcrn_ b_tterie_, _incs th_ lllumln_nc_ w_s

unknown under the cloud layer of the planet. Horeover, b_oin_ on

condition_ of radio-visibility, the et;_t_on h_d to descend on t.._

nisht side. Considering, thnt in difficult atmospherio conditiono it

might not have reached the surface, th_ wh_le information had to

be quickly transmitted directly, without memsrisin; _, ThiQ made

it necessary to construct equipment with strong emittin_ signals

and to build rationally the whole system of recordin_ and transmitting

of information.

• The dimensions of the station and the required power of

emission determined maximum time of its work - 100 minutes, which

_ seemed sufficient for _auging the parameters of atmosphere at

:_- various altitudes.

the station descended by means of parachute system. There

were great difficulties also in the construction of a parachute.

Thus, it had to be designed for working in temperatures u_to 400°C.

_; Then M._. K,_ldysh spoke of the technique of correction and

trajectory measurements on the route earth-venus. Scientific

glguging was carried out throughout the flight of the station in

the interplanetary space. It was memorized and transmitted to

earth durin_ the radio-communications.

._ Specially interestin_ was the near-planet session, when the

results of scientific gauEing were transmitted starting from about

"0 thousand km from the Venus till the entry into its dense

atmospheric layers.
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velocity. Yptill now not even a _!ngle npace o_Ject ha_ _nt_r_d

at e_cape velocity even into the well-known atmosphere ,_f enrth.

The descendin_ vehicle do¢OX_r_ted in ¢onditions of enormou_

overstrain approximately from 11000 to 300 m per second, thereafter

the braking was continued by parachute system. The parachute

system was activated by barometric sensor, tuned to a certain

pressure, independently from the timer.

We look on this experiment, said in conclusion M.V. Keldysh,

_ as an outstanding contribution into study of the planet Venus and

as the most important step on the way to interplanetary flights.

,. The success of this most difficult experiment proves high

development of _cience and technique in our socialist country.

The next 8peeker was V.E. Ishevskii_ candidate of technical

sciences, who read a paper on the construction of "Venus-4"

station.

The "Venus-4" station consists of two main sections: orbital

compartment and descending vehicle.

The orbital compartment is the main carrying element of *he

statiouls construction. It carries correcting propulsion system,

sensors of scientific equipment, antennas, electronic-optical

ji I

sensors of the orientation system, solar batteries and Jet microrockets.

The pressurized capsule of the orbital compartment contains

electronics o£ the various systems of the station, _o_er sources and

_ units of the the-mal control system.

O0000014-TSA13
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_he active thrums! contro! ny_tem retained the prennrlbe_

thermal condition_ within plus 15 to plu_ _5°C.

The construction of deocendin_ vehicle o_ "Venu_,,_" station

involved recolution of principally new technslocic_l prohlem_.

The descendin_ vehicle i_ made in the shape of almost •

sphere •bout .he meter in diameter. _ei_ht _,;_ the vehicle is

383 kg. The nressurized compartments contain various dev_._

and units. The outside of descending vehicle is covere_ wit'_ a

special heat insulation, which is _oncentrated mainly i_ _he Zr, /_

part of the vehicle. It protects the veh_cl_ _r_ _rJlynamic

heating.

The main equipment and element_ of the station's systems

were doubled. _he control circuits provided for switching over

_f _uplicatin_ sets in the case of failure of the main one, However,

all the systems of the station worked uorma!ly and there was no

need to use the duplicatin_ _eto.

A _,onth before the approach to Venus, after confirmin_ the

place and time of entry into the planet's atmosphere, an automatic

program was transmitted to the station _or the near-planet session.

This session begun on the 18th of October 11_ minutes prior to

separation of descending vehicle from the orbital compartment. The

separation took place at _ hrs 3_ min Mosaow time.

On the 18th of October at _ hrs _9 min Moscow time the earth

- began to receive the first radio-transmission of its ambassador
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from another planet of the Solar System.

At 9 hre 14 min Hoecow time the communication session

with deecendinE vehicle of "Yenus-_" station has been completed

after implementation of research pro_rm= of the Venus atmosphere.

Then spoke Mr. S.N. Vernov member of the AN SSSR.

During the flight of "Venus-_" measurements were conducted

on high and low-energy charged particles, mas_etic fields and

ultraviolet radiations, dispersed by hydrogen and oxygen atoms.

During the approach of the station to Venus the measurements

+i_. were continuing on pa:-*.;cles of various energi,_s. This enabled to

. clarify, that there are no radiationbelte in the vicinity of

Venus.

.,, As regards the magnetic fields, accordinN to "Venus-g" data,

"+ they compose about seven gammas. According to measurements of

_ "Venus-g" there are magnetic fields also of hi++_her intensity. The
4'.
.,++ moment of their appearance coincides with index changes of magnetic

activity on earth.

Now the effects are bein_ studied, w_lich are connected with

_is'_urbence by Venus of the interplanetary plasma and magnetic field.

+ , 1+he analysis of obtained data makes it possible t_ dLPaw conclusion,

that the _agnetic dipole mor;+ent of Venus cannot be more than three
+i

over ten-thousandths of m_gnetic _ipole moment of the earth. T_.e

: investigation results of the Venue ionosphere contradict the

previous assumptions.

+, • .++ .......... _++ _, •

,_ + _), +..++,+.+..... + +_o_ +, +---+r...... +++ti"_,+°++mmi+ +Z_.+-_'_-..+"_+
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_'_e interplanetary automatic station "Venus-_" carried equipment

for r_cerding the ultraviolet radiation of the _un, dimpersod by

hydrogen and oxygen atoms. Density of the neutral hydrogen in

the interplanetary space composes O.O1 atom per cu.cm. The device,

recording radiation, dispersed by oxygen, has shown no rise in

the intensity_ which indicates non-presence of oxygen in the upper

atmosphere of Venus. As regards the neutral hydrogen, its density

in the vicinity of earth is 100 times higher, than on Venus. All

this, said the scie,-tist, permits to draw conclusion on the presence

on Venus of dense molecular atmosphere, rather suddenly changing

into interplanetary space. This " apparently, refers to the

night half of the planet, which becomes its own type of "cemetery"

f,_r the charged and elementary particles.

Another speaker was A.P. Vinogradov. He emphasized, that

the atmospheric temperature of Venus has been for the first time

gauged directly. It varied from ,O to 270°C. The pressure varied

on an average from 0.7 to 20 atmospher. Those are impnrtant

characteristics of the Venus atmosphere.

The descendinE vehicle of "Venus-_" carried 11 gas-analyzers

of carbon dioxide, wa_er, acid and nitrogen. Composition determination

of the Venus atmosphere was ma_e at two levels: the first

determination - at pressure of the external Venus atmosphere of

520 mm and temperature of about +_O°(± 10°)C and the second

determination - at pressure 15OO mm and temperature +80(_ 10°)C.

• •'7 I* "....... •.... "....... " " •_ ' • '• •
/_n_lml_- _ _- _- .......... _ili ..... III( ..... illl'_/

O0000014-TSB02



The content of carbon dioxide was found to be 90_. Content

of water or moisture - over 0.1_ and less than 00_0 he analysis

of all data on water has chows0 that the lower atmosphere of Venus

ie not saturated by water vapours. The water le condensed in the

cloudy layer of Venus.

The content of oxygen ie about 00_008_. l_nally, of

nitrogen the content is less than _t_. Probablye argon and other

inert gases are present in small quantities £n the atmosphere

of Venus.

Only on earth, said the scientist, water and carbon

dioxide are in the earth cruet, in other worde_ the atmosphere

ie "buried" t being under our feet, whereas_ on Venus it ie above

the crust. Xn this case due to the nearness of the planet to

the sun there ie as though automatic "overturning" of the

atmosphere. Ae a result an aggressive oxSdative atmosphere has formed

on Venue. The oxygen has oxidi_ed rocks. Due to the loss of hydrogen

there te _tdrying" 0£ Venue, the surface of which could be

imagined as a hot stony desert, colored by ferric oxide. There

are processes of deep weathering of rocks, levelling of the

stony relief of Venue.
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Professor V.K. Prokofiev introduced Journalists to data

on the physical condition of the Venus atmosphere.

The atmosphere of Venus consists almost totally (90-95%)

of carbon dioxide, whereas the amount of nttrognn does not

exceed 7%. This, said the scientist, corrects to a considerable

extent our concepts: the main component of the atmosphere is

¢aPbon dioxide, and not nitrogen. The presence was fixed of a

small quantity (0.4-0°8%) of molecular oxygen and about 1_ of

water va_ours.

A.M. Obukhov, member of the Academy of Sciences UaSR,

compared physical conditions on the two neighb@_ plaaets --

Venus and on earth. The general laws of physics of the atmosphere

of planets are in principle the same, but each planet has its

own specifics (so far we can compare conditions on Mars, earth

and Venus).

The enormous significance has the fact_ that key s

characteristics were obtained of the Venus atmosphere: chemical

composition, thermal conditions and the general mass of the

atmosphere.

The weather on Venus is "cloudy, but without precipitation".

But of what the clouds consist, how great is their vertical

thickness - we are only now making an approach to resolving this

problem.

Now, after obtaining the first direct data on the atmosphere

of Venus, concluded A.M. Obukhov in his address, a great and extremely

O0000014-TSB04
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interesting work is forthcoming of pZottin_ a coordinated picture

of the physical processes in the Venus atmosphere with the dee of

all the available data.

"Pravda", _1 October 1967.

WHY DO WE STORM THE SPACE:

%_hy do we storm the space? Are the efforts of the best

scientists and engineers of the planet, financial expense

warranted? What will the mankind receive in return? These

questions are pro_ressively more often asked in the press of

many countries and, probably, even more often in conversation

of people.

The man's penetration into space is a natural and logical

step. Following the conquest of the water space an_ air the

mankind should have inevitably begun the storming of the outer

space, through which rushes our earth, l_e apses elements play

not less an important role in the _._fe of the planet, than the

water and air elements, and its c_mtquest will, undoubtedly, be

of great siEnificance. And we have the right to be proud of the

fact, that it is precisely our country which has opened the space

era.

First of all the space technique opens out the possibility

to start anew the study of our planet. Even the first satellites

- made it possible to determine with higher accuracy the shape of

earth, which would have required many-years wock by ground means.
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Developed by means of space vehicles enormous significance have

the works on the study of the upper atmospheric layers of earth,

and specially of Its inter-relation with activity of the sun.

Measurements, conducted during the flights of satellites,

space probes, vehicles, shot to the moon, Venus and Mars, as

though extended the limits of the earth's effect in the universe

and drawn a majestic picture of the stream-lining of our planet's

magnetosphere by gusty solar wind, consisting mainly of protons,

electrons and having a speed, greater than the sound speed in

this gas. Interaction of this wind with magnetic field of earth

creates a pattern, similar to the stream-lining of a blunt body,

rushin_ at su_ersonic speed in gas, whe:l a shock wave is formed -

norrow region of increasing concentration of particles and their

temperature. The _igantic shock wave on line, connecting center

of the sun and the earth, is at a distance from our planet of

8-9 of its radii. Region, encircled by this wave, stretches out

in direction from sun, formin_ as though a trace of earth. It

extent is still unknown, but th_ moon in its revolution around

the earth intersects it, as was fixed in the flight of our lunar

satellite.

Between the shock wave and the earth regions are detected

the particles of ht_her concentration of particles, the so called

radiation belts. Under the effect of the solar wind _usts or

changes in corpuscular radiation of the sun the boundaries are

chan_ed of magnetosphere, denBity of particles in radiation belts,

comnosition and density of the u_per atmos._here of the earth, there

u _ , _ o ........... ............................. ................... .,,,M.,.. |
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are magnetic atormat northern lights and the connected di3turbancea

in radio-communication. Study of the numerous mechanisms of

interaction of corpuscular streams, electromagnetic radiation of

the sun with terrestrial magnetosphere and atmosphere is as yet

far from complete. Even les_ comprehensible is the mechanism of

the phenomena, taking place on the sun itself, which result in

inten_ity variation of corpuscular streams, magnetic fields and

electromagnetic radiation. But the new facilities for investigations

promise such progress in this sphere of the science, that in the

near future, apparently, it will be possible to predict in advance

variations of magnetic field and changes in climatic conditions.

The facilities of space technique, capable of providing

information on the short-wave radiation of the sun, which does not

reach the ground stations, Jointly with perfection of mathematical

methods will, apparently, permit to construct a complete theory of

the evolution of climate of the _arth and will make it po6sible

to oredict years ahead the meteorological conditions_ to forecast

drought-afflicted y_ars or years of excessive humidity. It is not

ezeluded, that it might become possible to actively inf_.uence the

climate in some individual places.

Only the advance prediction of the coming of drou_ht-a_flicted

year _rill provide economy, considerably in excess of expenditure on

development of space technique. 9asides the intensive _udy of

solar-terrestrial bonds and of distant aurroundin_ of earth, it

-_ will be possible be means of meteo-eatellites to build up an

effective system of short-term weather forecasting. According to

O0000014-TSB07
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estimates of American soon.mists, a reliable woath,_r forecastinK

for five days _LII economise billions of dollars per year. This

is on the question of profitableness of space research, on what

may give bo8_ comprehension of the effect of space elements on

our planet.

The main result _f the manes exit into space should be the

appearance in a man's hands of new means and possibilities of

scientific research and cognisance of the Universe. However, great

may be the significance of the practical application of the space

technique, for instance, for the construction of me,so-satellites,

communication satellites or navigation satellites, but the main

import-ace is the new means of scientific research. SpeedinK-up

of the manes cognisance of the universe by means of the space

technique may appreciably chan_e the whole course of the mankind's

history.

Astronomy is, probably, the oldest of the sciences. In

the history of human civilization it alwasy_ had a Kreat effect on

the development of the world's .uric.ok, simultaneously satisfyinK

a number of the manta practical needs - nav_Kation, time service,

etc. _atellite8 ana rockets today transform the aspect of this

most ancient science.

Even at the start of ou_ century it seemed impossible to see

the other side of the moon, a celestial body - mares, to ua in the

'_ space. This was _iven as an example of unsolvable problem. But

onl 7 two years after the _aunching of the first sate]lira the _oviet

station "Luna-3 'e took pictures of the other side of the moon. Now we

.... •, ._i !
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have the possibility to obtain maps of the moon, almost as detailed

as the maps of eewth. On pictures, transmitted from abourd the

lunar stations soft-landed on the moon, it is possible to

distinguish details of abou_ one mm in size. Lunar satelli_ec,

vehicles sent to Venue and _rs, enabled to make a number of

fundamental discoveries.

Rockets, carrying instruments beyond the atmosphere of

planet and eagnetosphere, permit to overcome also the main

weakness of the terrestrial astronomy - impossibility to observe

from earth the spectrum reg_ne of electromagnetic waves shorter

then 3000 angstrom, which are totally absorbed within the thickness

of the a_ envelope. In front of our eyes are being born new

trends of the ancient science - X-ray astronomy, gamma-astronomy

observations are being conducted within the whole spectrum ofradiatione,

sent out by the Universe. We see only the beginning of this

revolution, but even the first humble results speak of the fact,

that this upheaval in the technique of research will provide discoveries

of paramount importance.

New possibilities are being opened out by space technique

for the present day physics. Accelerators, constructed on earth

so far permit to obtain particles with energies of tens of

billion electron-volts. These are exceptionally composite and

costly erections. There are particles in the outer space hundreds

of thousands, million times higher. The modern carrier-rockets

permit to carry out into space targets and instruments for recording

........ ......... ;...............................................]...........,:_ • _ _ ....,,
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these particles and study of their interaction eith nuclei of any

atoms. Aa shown by the first experiments on 3oviet oatelliteo

"Proton" weighing twelve tono, '_io problem t6 quite practicable.

The uoe of space technique may be a more rational v_y to develop

research on physics of high energies, than construction of gran_

+,.: aeoeZeratoro on e_rth.

£n exceptionally great effect on the development of many

: branches of terrestrial science and technique the apace technique

+ exerts by the fact, that the new problems, brought forward by its

development, force to find new approaches for their resolution.

This in turn stfmulatea development of these bran©bee, and as a result

the progress of the whole science is accelerated and the technical

resolutions, found in this case, are transferred also to other

ap_ereo of terrestrial technique.

A wonderful characteristic of a man is the ability to

dream. And not only to dream, but he must attempt to make

these dreams a reality. Our time is typical in that. The

dreaming is not of individual people, but whole scientific

groups. Substantiation of the dream, appraisal of its reality

is their _ob. The result of their work is either the end of the

dream, putting it into practice, or a birth of a new idea.

Coemonautico ia one of the spheres, in which it would seem the

__ impossible dream of travel to planets have played a not

inoignifJ.cant role in development of the most difTicult techniques

which ia being, perfected at unbelievable fast rate. And one may

t, hink, that a lot of what today is being considered a drqam+

tomorrow will become a reality.
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On the l_th of _pril 1961 ¥urii Alekseevich Gagarin wn8

the first in the world to orbit the earth and tested the first

-/:- spaceship "Vostok". Hi3 name0 Just as the names of the _oviet

end American spacemen, who followed him, will for every remain in

the history of mankind as a symbol of courage and daring. But

the travel on rockets will in time become an ordinary affair. •

Remember, enormous courage was required also of people, who flew

on the first planes.

The velocity of spaceship in circumterrestrial orbit is

considerably greater than the velocity of even supersonic planes.

Flight into spa_e removes the question of protecting sheathing,

instruments, crew and passengers of the ship against the heat

' flux, inevitable with movement at high speed in the atmosphere.

The problem on the way of space liners are the takeoff and

descent.

The first cosmonauts flew on ships, in which the major part

of enormous velocity was quenched due to braking in dense

atnospheric layers. _hey had to experience considerable overstrains.

Around the s_aceship originated a layer of gas, temperature of

_ which ¢onsidernbly exoeded temperature of th_ oun'o visible surface.

This system of landing cannot, of course, be applied for a regular

passenger travel. But there is a possibility of constructing

' vehicles, where the brakin_ will be realized by engines according

• to _re_crib_d program which does not permit high overstrains

even in such rarefied layers of atmosphere, where t_e

heating of ship will be insignificant, Spaceship, which has

reduced velocity to near-sonic, may chan_e-over to glidin_ or to

................................. _ ............................... __,_,_ ,?o ° o
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helicopter-type of flying, and lan4 in a small area clone to a big

inhabited center or even in _he town itself.

In ,no of the metho4s for takeoff, it is po,stble to

imagine a large vertical platform with air-Jet engine_, the

task of which le to lift the ship to sufficient height e. as

to start the rocket engines without any fear.

The rocket system may provide for delivery o£ passengers

to the other side of the Globe (15,000°18,000 km) approximately

in one hour and may be found more safe e_d economical, than the

service line of supersonic air-liners. True, the aviation ham

not aa yet said its last word.

It may be more convincingly asserted, that with perfecting

of technical facilities for penetration into 8pace there will be

a gradual settling of the surroundings of our planet by "Long-liviDg"

space stations, both automatic and with the crews aboard. They _.ll

• communicate with earth by means of lighter vehicles, delivering

• into specs all the necessities and shifts of personnel. The main

designation of these ntation_ initially will be, o£ course,

continued research of earth and of the Universe^ They may carry

on observation of the air element, oceans, crops and forests of

the continents, thereby functioning aa the global inspection.

Through the network of these stations a system could be provided

of communication and navigation. The poe_ibility t_ not excluded,

that it will be rational to use these stations also for some

industrial purposes, such as for instance the use of the deep vacuum_

which ie so difficult to obtain on the ee_thes surface.

......... _ ...... _ ...... _ _--_---:_---_ ........................ _" ....... _ " ,_..... ___" -.- !
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It is possible to set up long-term o_ocrvatoriea on

the moon with cbservsrm 0 who h_ve the meanm for eommunicatin_

with earth.

Further penetr_tion of a man, primarily to the nearest

planets o Ma_s and Venue, and thereafter to even more distant

ones will have the main object of cognitiono It is already

possible to imagine the development of technical facilities of

this advance. Initially, of course, automatic stations,

thereafter expeditions on inhabited 8pacecraftso The difficulties

facin_ the technique on this path are great, but not

uRsurmountable.

The day is not far, when the most exciting mystery will be

resolved and we will get the answer to the question, whether

there is life outside the earth nnd what are it8 forms. The

resolution of this question will be of enormous significance

for the mankind and will determine, to a considerable extent,

the rate and the ways of furth,r conquest by a man of our Solar

System. What are these ways? What should be understood as the

conquest? Initially, of course, the research, but what after?

Even at the turn of the century the great Russian thinker

KoE. Talolkovskii wrote about the spaceships-planets, getting

their energy from the sun and not needing any additional power

supply. This kind of spaceships may become reality and in time

make us feel at home in space°

Development of the space science and technique may take the

way iI_o of mastering other planets. The means can be imagined,

" with the help of which it will be possible to change the conditions "

O00000J-TSBJ 3
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on Mar_ and Venus _ de_i_do

Even now the way may be pointe_ out for c_an_t.ng to a

¢onoidorable extent the climate of earth or Mare by increaain_

the amount of solar ener_, received by the planets. _y means

of rockets it is possible to create a dust rin_ around the planets

8o, that the incoming and outgoing rays of the sun would be

partially dispersed on the dust particles and mould be in some

measure reflected to e_Fth and _ar8, increasing thereby the share

of the solar energy received by them.

Only ten years have passed since the first experiment,

which opened the way into space for a man, and less than even

years since the day of the first man-in-s_ace flight. But

dttring this interval, insignificantly ohort in comparison with the

history of civilization 8evolopment, the mankind has acquired

hands, capable of stretching to millions of km from its cradle, and

quickly learnt to use these hands; acquired new eyes, capable of

aeein_ what was for m_ny centuries hidden from a man, and acquired

a new idea, capable of uniting the thoughts of the people of

the whole earth.

The mankind has entered into a new brilliant era of its

development. The intelligent man of the earth is coming out of

its cradle and takes possession of the 3olaf 3ystem.

G. Petrov, Director, Institute of Space

Research of the Academy of 3cienceJ U33R.

"Izveetiya", _ October 1967.
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THE BEGINNI_£_ OF TH_ _PACS F_tz

On the _th of October 1957 a rocket ascended from the

: territor_ of the _eviat Union, which has placed into orbit the

first artifici_ _arth satellite. Our Motherland h_s opened

wide the doors of the Universe for the mankind. On this day

: due to the genius of 3oviet scientists, creative work of our

engineers, technicians and workers the space era has set-ln for

_!iil the people of the earth.

! Yesterday thousands of Moscovities have come to the

: Kremlin Palace of Conventions. A meeting took place here,

devoted to the tenth anniversary of launching in the _oviet Union

of the first in the world artificial earth satellite.
_i_i_

All the present warmly greet the appearance in presidium

_ of comrades A. Ya. Pelshe, M.A. Suslov, A.N. _helepin, V°V. Grishin,

D.F. Ustinov, I.V. Kapitonov.

, Jointly with them took places in presidium our famed

: cosmonauts. The meeting is o_ened by V.F. Promyslov, Chairman

_iii of the executive committee of Moscow Council. M.V. Keldysh is

asked to give a report.

-- The first decade of cosmic era, - he oaid_ - we mark on

_ the eve of the -rest festival of our people and of the

_ whole progressive humanity - _Oth anniversary of the

Great October 3ocialist Revolution. The opening of the

space flights era i8 one of the greates_ achievements

of mankind.

..................._ .....-_,_,-_:_. _.............._._......._'_ _ o _ , _o_ ,_._._........_.
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The foundation for the development of the scientific

theol_y cf the space flights was laid by Tsiolkovskii. During

the 20s - _Os a group was formed in the Soviet Union of outstanding

_eaigners and scientists, _ho ardently believed in the possibility

of realizing the ideas of space flights and worked pereistentXy

on their development and putting them into practice. Their

initiative was supported by the Communist Party and the Soviet

Government° Development of rocket t_chnique has played a big

role also in defence of the Motherland. _aotical rockets, widely

known under the name of "Katyusha", was a formidable weapon

during World War XI. Now the ballistic intercontinental rockets,

constructed for the first time in the Soviet Union, reliably

ensure the peaceful building in our country. During the post-war

years we have accumulated such an experience in the sphere of the

rocket technique, that for a daring technological thought a
I

real possibility has opened out for space flights,

The first artificial satellite, which marked the i

entry of mankind into space era, proved the possibility of

accomplishing mpace flights_ has strengthened the confidence of

correct choice of the ways for resolving various and difficult i
i

technological problem connected with it. During the previous years

I
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hundreds of space vehicles were placed into earth orbit.

Investigations on satellites, as well as on space rockets

have appreciably changed our concepts of the oiroumterrestrial space,

defined the most intense bonds between the processes, which take

place on the sun and in the vicinity of the earth. This is of

enormous significance for understanding and d_velopment of

forecasting meteorolosical phenomena, study of the propagation

laws of radio-waves, flight control of space vehicles in the

vicinity of earth. It is only due to investigations on satellites,

that we have nee a sufficiently complete picture of the upper

layers structure of terrestrial atmosphere, including its

ionized regions - ionosphere, which determines the conditions

of short-wave radio communication.

One of the most brilliant results of research on satellites

was the discovery of the radiation belt of the earth. In the

study of physical processes throughout the extent of the radiation

belt in 496_-65 by means of satellites "Electron" a lot of nee

information has been obtained. In particular, spectra of electrons

and protons were obtained aoya_netry of the radiation belt on the

day and night sidem was investigated.

Our concepts sere verified to a considerable extent on the

structure of the earth's magnetic field, including at considerable

distance from the surface, upto the boundary et magnetosphere.

The existence of nee geomagnetic anomalies was defined. An

extensive program was carried out on the universal magnetic

SUrvey.

, o_ _ "°" ° o o o . o . .
o _ o ,:,
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During the last few years it was clarified, that the

earth is constantly "blown" by the solar corpuscular streams - by

"solar wind". This continou_ flux of plasma deforms maKneti¢

field of the earth pt great distances, and the lines of force,

coming out from the polar regions, deflects to the night side.

These lines of force and bound with them plasma form the as called

maK_etic trail of earth.

M.V. Keldysh mentions investigations, carried out by means

of heavy satellites "Proton" with a record total weight of 12.2 tons.

This made it possible to take out beyond the lieits of atmosphere

multiton equipment and thereby opened out great possibilities

for the physics of elementary particles of high and superhigh

ener_ - upto energies of tens of thousands billion electron-volts,

inaccessible even to the most powerful modern accelerators. On

the three "Proton" satellites new experimental data w_re obtained;

necessary for resolving princip&l problems In physics of

elementary particles of high energies and for the study of the

nature of cosmic radiation.

The speaker goes on to say, that the most important step

in space research became the accomplishmen_ of manned-space flight.

The heroic feat of Yu. A Gagarin is included in history for ever.

The mankind will never forget the great service of the galaxy of

scientists and designers- Followers of K.E. Tsiolkovskii, primarily
c,

the Academician _erget Pavlovich Korolev, in the cowstructton of the

fire, artificial earth satellite and in subsequent development of

space-rocket technique, who _ssured to our country the priority in

the main stages of redeerch and conquest of the outer space.
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The flights on spaceship-sate_ite_ open out grand

prospects. A possibil_ty is being p_ovided for a fast communication

on earth. As we know, during the last decade the aviation was

developing on the line of persistent increase in the velocity

and altitude of flight. This was of enormous significance in

the improvement of aerial communications. Now the onset is

of a new stage - the construction is of supersonic passenger

planes, which will cover the distance between continents

considerably faster, than the present air-liners. However, the

rocket transport provides for even greater rise in velocity of

flights. It will permit in less than an hour to cover distances

between the most remote areas of the Globe.

The most extensive possibilities for science and practice

will be provided by the construction of permanently inhabitable

orbital stations for research in the spheres of astronomy,

geophysics and meteorology, for radio-broadcasts, television,

navigation. The possibility will be assure_ for a man's prolonged

stayin_ at these stations. He will be able to fly up to the

station and to return from it to earth.

Finally, the majestic prospect of interplanetary flights,

a man's visits to other planets, possession of new still unknown

riches of nature. To accomplish a man's flight to other cosmic

bodies - interplanetary flights many difficult scientific and

technical problems will have to be resolved.

• o o •. -.........,,...............o° _-_- .......,/_"_"-_..........,,,o " ._................... .................• _ _':-_..............................................................,,o o , oo"_'--:"
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During the ten years a _.ot haw been done toward accomplishin_

distant flights of automatic space vehicles. Thereafter

N°V. Keldysh speaks of the first 3crier space rockets, shot for

the lunar research, includinc that, which for the first time

orbited the moon and photognaphed its other side. In our country

the achievement of escape velocity opened a new major stage of

automatic station's flight beyond the sphere of earth's attraction,

into the interplanetary space of Solar System.

Since 1960 the flights were bein_ accomplished of interplanetary

space vehicles to Venus and mars. The flights of distant space

rockets, including several special probes, produced a lot of new

data on the interplanetary space. It was defined, that the

interplanetary space is not empty, although the matter within

it is extremely rarefied. Intensive physical processes take place

within it, many of which are bound with plasma of the solar wind.

Individual clouds of plasma, generated by the solar flares, during

which the corpuscular radiation of the sun considerably increases,

cause magnetic storms on the earth. 'l_ese clouds carry with them

magnetic £ields. The rarefied hydrogen fills the whole of the

outer space. From distant regions of the Universe are incoming

cosmic rays. The Solar System is pierced by numerous showers of

meteors. The space rockets enabled for the first time to record

directly all these processes and to detect new _henomena, which play

an important role in the development of our concepts re_ardin_ the

Universe.

-_i_ j
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Interplanetary automatic _tatione _ointly with the new

facilities of ground observations made it possible also to _btain

new information on the planets Venus and Mars. We know now, that

the magnetic fields of these planets are several orders lower, than

the magnetic field of earth. The American station "Mariner-2" took

pictures of some areas on the surface of Hams which have shown, _hat

the surface of this _lanet is covered by numerous craterst similar

to lunar craters. New data were obtained about the atmosphere of

these planets. However, a lot has to be done still, to uncover

the secrets of MaPs and Venus planets.

For instance, we still don't know the depth of atmosphere

under the surface of the cloud layer of Venus and, therefore, the

radius of this planet. There is more information about Mars.

However, even here many basic questions remain unanswered. 3e know n

nothing about the composition of the planets matter and their

internal structure. One of the most exciting questions is whether

there are some life forms outside the earth, and mainly on planets

Mars and Benus. Distant planets of the Solar Syatem conceal even

more mysteries.

One of the most important stages in the research of Solar System

will be the landing of automatic vehicles on other planets, and

primarily on Mars and Venus. This will require resolving of a large

number of new scientific and desi_onin_ problems.

The outstanding achievement of the Soviet science and technique

in the development of space research was the "soft" landing of the

,>
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a.tomatie station "Luna-9 tt on the lunar surface. By mean, of the

station "Luna-9 't a man have seen for the first time the lunar

landscape in its direct vicinity. On T.V. picturos0 transmitted

by the station, it is possible to distinguish details a few mm in

size. The lunar surface showed no visible traces o_ dust. It was

found to be quite hard. Automatic station "Luna-l_", which

accomplished the "soft" landing in December of 1966, extended our

knowledge even more. The equipment aboard the station enabled to

obtained a number of valuable data regarding density of the

lunar soil and its mechanical properties, to come to conclusion,/

that the moon has low radioactivity.

These investigations have shown the actual possibility

of constructin_ on the moon of automatic laboratories for

systematic astronomical and physical research.

On the 3_d of April 1966 the first artificial satellite -

_oviet automatic station "Luna-lO" - was placed into lunar orbit.

A great volume of research was conducted on Soviet lunar

satellites, direct recordin_ accomplished of various types

of radiations, characterising physical and chemical properties of

luna_ surface, study was made of the moon's attraction field.

Investigations of the natural radio-active emisuicn enabled to

come to conclusion, that lunar rocks are similz_r in their

properties to basalts, and to exclude the presence of large

granite masslvee. This fact is of high scientific significance.

o
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3p_ce research has opened enormou_ proopects in the study of

earth, planets, interplanetary space, in the development of _cience

about the Universe. At the same time we are witnessin_ _ractic_l

application of results from space research, which become the pPope_ty

of the whole mankind. Wide prospect_ have opened out for developr,lant

of communication, weather forecasting, improvement of navigation,

i _ ionospheric servioe and sun service. The use of satellites for radio -

and television communication is rapidly becoming a universal practice.

For this object the Soviet Union has constructed communication

satellites "Molniya-l".

By means of the "Nelniya" satellites programs of Central

television are being received in many sibirian and Far-East towns. In

future the construction will be of satellites, which will provide

reception of T.V. transmissions directly on the household televisors.

_ This will enable to receive T.V. transmissions directly from satellites

in any area of our country. The satellites will play a major role

in the buildin_ of universal space communication.

All, that our country has achieved during the last decade in

the sphere of research and mastering of space - said in conclusion

M.V. Keldyeh_ - was provided by our socialist order, selfless

labor of workers, engineers, scientists, attention of Communist

Party and of the Soviet Government to this work. The feat o_ our

people, who paved the way into space, is of the most outatandin_

events not only of the twentieth century, but of the whole histoPy

of mankind.

"Pravda", 5 October 1967.
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